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CONGENITAL HERNIA OF THE DIAPHRAGM 


ROBERT E. GROSS, M.D. 
BOSTON 


ONGENITAL hernias of the diaphragm occur with such fre- 

quency that they can no longer be classed as pathologic curiosities. 
Surgical attack on these malformations has now reached a stage where 
it is usually possible to correct the deformity, regardless of the small 
size of the subject. It is important to emphasize for the practitioner or 
pediatrician that the early recognition and treatment of this deformity 
can restore the patient to health in a most satisfying manner. 


Several excellent treatises on the surgical management of congenital 
diaphragmatic hernias have previously been published.t I should like 
to place on record the following series of 7 cases of this deformity in 
which I personally have treated the patients. This small group does 
not include all of the variations which one can encounter in mal- 
formations of the diaphragm, yet the experience is sufficiently broad 
to serve as a foundation for the discussion of the subject. No personal 
claim of originality is made for the methods of detecting the condition, 
for the procedures for surgical correction of the anomaly or for the 
postoperative care which is recommended for children with diaphrag- 
matic hernia. My contact with these young patients has made me feel 
that certain points should be emphasized (or condemned) which might 
help in the handling of similar conditions in other communities. 


From the Surgical Service of the Children’s Hospital and the Department of 
Surgery of the Harvard Medical School. 
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PATHOLOGIC CONSIDERATIONS 


Congenital openings can occur in divers portions of the diaphragm. 
Both the position and the size of the orifice have important bearings 
on the symptoms which are produced and on the type of repair which 
should be instituted. In rare instances a large central defect is found, 
there being but a narrow rim of tissue around the margins of the 
diaphragmatic attachments; in such circumstances the operative con- 
struction of a diaphragm is exceedingly difficult or impossible. For- 
tunately, such an anomaly is rare, and most subjects possess an opening 
of smaller size, which readily lends itself to closure. 


Most commonly, hernias appear in the posterior or posterolateral 
area of the diaphragm. These may extend up into the tendinous dome 
but are more apt to be limited to the peripheral and muscular part. 


Data from Seven Cases of Diaphragmatic Hernia 








Post- 
Position operative 
and Size of Hospitali- 
Diaphrag- Primary Operative zation, 
matic Defect Complaints Approach Days Result 


Opening into peri- Cough and loss of Through right 23 ~=6Cure 
cardium 3 x 2 cm. weight, 11 mo. pleural cavity 
2 yr. Left; lateral5cm.in Pneumonia andcough, ‘Transthoracic 14 Cure 
F diameter 1 mo, , 
7 wk. Left; posterolateral Difficulty in feeding Transabdominal Cure 
F 4 x 2.5cm. since birth; 1 bout 
of cyanosis 
12days Left; posterolateral Severe cyanosis; fre- Transabdomindl Cure 
F 3 x 2cm. quent vomiting 
7mo. Left; posterolateral Infection of respiratory Transabdominal Cure 
F 5 x 2.5 em. tract, 1 mo. 


22hr. Left; posterior4 x2 Severe cyanosis Transabdominal Partial 
M em. recur- 
rence 


6 wk. (Partial recurrence) Abdominal pain (7?) Transthoracic Cure 


3days Left; Sects Intermittent cyanosis Transabdominal Cure 
F 5 x 3cm. 





There is usually a narrow shelf of tissue along the costal side, but 
occasionally there is none and the ribs form one side of the opening. 
Such openings may be round or elongated. They vary considerably in 
size, but in general they are small enough that it is possible to repair 
them with relative ease. The dimensions of typical defects are recorded 
in the accompanying table. These hernias are three or four times as com- 
mon on the left side as on the right. About 10 per cent of them have a 
true hernial sac, whereas in the remainder there is no such covering. It is 
obvious that the presence of a sac will limit to some degree the extrusion 
of abdominal viscera into the chest. In contrast, the absence of a sac 
will: (1) permit extensive prolapse of stomach, intestines, colon and 
spleen into the pleural cavity; (2) allow collapse of the ipsilateral 
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lung; (3) permit a shift of the heart to the opposite side and (4) entails 
(usually) some degree of compression of the lung on the opposite side. 

Less common than the foregoing anomalies, an opening can appear 
in the anterior part of the diaphragm. Such hernias commonly possess 
a sac and as a rule are not large. Those occurring just behind the 
sternum will lead up into the anterior mediastinum; those which are 
situated more laterally will extend up into the pleural cavity. 

Herniation into the pericardium, as exemplified in case 1, is a rare 
abnormality. In this boy the opening was relatively small; there was a 
thin and membranous sac. An anomalous lobe of the liver had projected 
upward into the pericardium, which was thereby distended toward the 
patient’s right side. 

Esophageal hiatus hernias are probably commoner than is generally 
suspected. Since they all possess some form of a sac (made by one or 
both of the adjacent parietal pleurae) the upward displacement of ab- 
dominal viscera is usually a slow and not very extensive process. Most 
of these herniations do not give rise to symptoms until many years have 
passed ; not infrequently, adult life has been reached before the condi- 
tion is discovered. In some circumstances, symptoms can appear in in- 
fancy or childhood. A portion of the stomach may reside above the dia- 
phragm in such a way that it has a constricted or hourglass shape. At the 
level where the stomach is narrowed, erosion can appear on the mucosal 
surface, with the result that repeated bleeding and anemia can be 
troublesome. In other persons a large part of the stomach, or of the 
stomach and the duodenum,*resides above the level of the diaphragm, 
in such a way that the organ becomes angulated or obstructed. In many 
esophageal hiatus hernias the esophagus is shorter than normal—a factor 
of prime importance when the possibilities of surgical correction of the 
regional abnormality is under consideration. 


CLINICAL OBSERVATIONS 


The severity of symptoms and the speed with which they appear 
depend on the extent to which the abdominal viscera are drawn into the 
chest and on the degree to which the lungs are compressed. If the 
spatial relationships between the alimentary and the respiratory organs 
are not greatly disturbed, the symptoms may be mild and the abnormality 
may elude detection for many months or years. If, as is more commonly 
the case, there is great displacement and crowding of various viscera. 
then symptoms are severe, appear shortly after birth and may demand 
immediate surgical relief if life is to be maintained. 

In the esophageal hiatus type of hernia, there is seldom much diffi- 
culty in infancy. Within the first few years, or possibly not until adult 
life, the patient may lose small amounts of blood from a mucosal 
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erosion at the site of gastric constriction. Hematemesis is rare; the 
symptoms may be only those related to anemia. The repeated finding 
of occult blood in the stool should lead one to roentgenologic investiga- 
tion of the gastrointestinal tract in the effort to find the source of the 
loss. Aside from repeated hemorrhage, or in combination with this 
sign, there may be evidence of obstruction high in the gastrointestinal 
tract. Kinking, angulating or compressing the stomach or duodenum 
into a tiny compartment alongside the lower portion of the esophagus 
induces vomiting or pain. While an esophageal hernia may be small 
and yet produce important symptoms, it is important to remember that 
many of these abnormalities are incidentally discovered by roentgeno- 
logic studies of the patient in later life. If they have given no symp- 
toms they do not require therapy. 


Herniation into the pericardium is an infrequent abnormality, and 
presumably it could produce symptoms of intestinal obstruction (if 
stomach or intestine were involved), or it could manifest itself by 
distention of the pericardial sac.. The latter was true in the patient 
listed here. For many months this boy had a persistent cough which 
would not respond to medication. The causes for this cough and the 
associated loss of weight were totally obscure until the chest was 
studied roentgenographically. 


With herniation into the pleural cavity, there is an occasional pa- 


tient in whom the abnormality may elude detection for a long time. 
There may be vague digestive disorders, failure to gain weight satis- 
factorily or—as in cases 2 and 5—some pulmonary infection which 
fails to resolve satisfactorily because the adjacent lung tissue is par- 
tially compressed. These hernias which are not found for months or 
years are apt to possess a sac, but this is not always true. 


The majority of cases of congenital diaphragmatic hernias give 
severe symptoms shortly after birth. Cyanosis of moderate or ex- 
treme degree is the rule. This may be intermittent or continuous. It is 
apt to be aggravated by attempts at feeding. Vomiting may complicate 
the picture. Cyanosis may be only partially relieved by placing the 
baby in an oxygen tent. Turning the baby on the side of the hernia—to 
allow the heart to fall away from the lung on the other side and thus 
allow it to be better aerated—will sometimes improve the color. Blue- 
ness and a high respiratory rate may appear immediately after delivery, 
but in some cases these signs are not serious enough to attract attention 
until the child has taken food, and the intestinal tract is thereby dis- 
tended. Physical examination usually shows that the involved side of 
the chest does not move as well as the opposite one. Percussion over 
this side may reveal anything from hyperresonance to dulness, depending 
on the gaseous or fluid contents of the hollow viscera residing in the 
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chest. Auscultation reveals greatly diminished or absent breath sounds. 
Possibly, intestinal gurgles can be heard within the thorax, an observa- 
tion from which the proper diagnosis can be made with certainty. The 
heart is commonly displaced to the opposite side of the chest. In small 
patients, the physical observations may be confusing and difficult to 
interpret correctly; yet they can be easily identified as abnormal and 
should lead to roentgenographic studies for elucidation of the problem. 


ROENTGENOLOGIC OBSERVATIONS 


Roentgenologic studies are of value in detecting or in confirming the 
presence of a diaphragmatic herniation, and they give some idea of 
the extent of the intrathoracic derangements. In the majority of cases, 
all the necessary data can be gleaned from anteroposterior and lateral 
roentgenograms—taken preferably with the patient in an upright posi- 
tion. These will indicate the over-all size of the hernial mass, the state of 
compression of the lungs and the position of the heart. From a practical 
point of view, this is all the surgeon needs to know. It is superfluous 
to study the patient’s gastrointestinal tract roentgenologically after the 
ingestion of a barium sulfate meal or after a barium enema to ascertain 
with certainty just what viscera are in the chest. Such data will not in 
any way alter the operative procedure, but the barium will further 
fill the alimentary canal and add to the surgeon’s difficulties at the 
operating table. There is little merit in trying to determine the size of 
the diaphragmatic defect by preoperative examinations. Seldom can the 
size of the opening be accurately predicted. In short, contrast mediums 
should be employed only when there are unusual circumstances ; they are 
unnecessary in most cases. 

Patients with esophageal hiatus hernias can be advantageously 
studied roentgenologically, after the ingestion of a barium meal, for 
much can be learned thereby about the local anatomic abnormalities. The 
length of the esophagus can be accurately determined. Furthermore, it 
is possible to see how much of the stomach resides above the level of 
the diaphragm and whether this organ is constricted as it passes through 
the diaphragmatic opening. Finally, one can get a clear idea of the 
presence or absence of obstruction in the stomach or duodenum. 

In the rare case of the child with herniation into the pericardial sac 
(fig. 1), roentgenograms and fluoroscopic studies gave pertinent in- 
formation but did not conclusively prove the presence of a hernia. This 
child had previously been thought to have a congenitally malformed 
heart, but the absence of murmurs and the obtaining of normal electro- 
cardiograms led the clinician, Dr. John Hubbard, to suspect some other 
explanation for the bulge on the right side of the cardiac shadow. 
Angiocardiograms were made by injecting a 70 per cent aqueous solu- 
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tion of the diodrast into the vein of an arm and taking serial exposures 
of the cardiac area at appropriate intervals. One of these is reproduced 
(fig. 1B). The radiopaque substance filled the right side of the heart 
but did not enter the accessory mass. This was conclusive evidence that 


Fig. 1 (case 1).—Diaphragmatic hernia into the pericardial sac. .4, preoper- 
ative roentgenogram showing the bulge of the cardiac shadow projecting into the 
lower part of the right pulmonary field; B, angiocardiogram, after injection of 
a 70 per cent aqueous solution of diodrast into a vein of the left arm. The black 
arrows indicate the opaque medium in the cardiac chambers. The white arrows 
indicate the mass (not containing diodrast). At operation this mass alongside of 
the heart was found to be a lobe of the liver which had protruded up through a 
hole in the diaphragm and the pericardium; C, postoperative roentgenogram, after 
replacement of the liver in the abdomen and repair of the diaphragmatic defect. 


the bulge did not represent a dilated cardiac chamber. The data which 
were accumulated led me to believe that there was a pericardial tumor, 
a cyst or an intrapericardial herniation—there was no way to differen- 
tiate between these various possibilities before operation. 
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SURGICAL REPAIR 


A consideration of surgical attack on this problem should be 
prefaced by the statement that in most instances surgical intervention 
should be employed as soon as the diagnosis is made. Certainly this 
course is desirable when one is dealing with babies in the first month or 
two of life. There has been too great a tendency to procrastinate and 
to hope that the baby will improve and will then be better able to 
tolerate an operation. The fallacy of this belief has been stressed by 
Hedblom,** who pointed out that expectant treatment in babies was fol- 
lowed by fatality in an exceedingly high percentage of cases. In con- 
trast, there is now adequate experience* to show that properly exe- 
cuted early operation can lead to a cure in most instances. 

The choice of anesthetic agent and the method of its administration 
are important considerations, particularly in the cases of patients in 
whom cyanosis and respiratory embarrassment are pronounced. Ether 
can be employed, and indeed may be given with an open mask. It is 
preferable to use a closed system, so that a higher percentage of oxygen 
can be supplied to the patient and so that collapse of both lungs can be 
prevented in those rare cases in which there is a free communication 
between the two pleural cavities. In all cases of the present series, 
cyclopropane was used and was eminently satisfactory. It is clear, 
however, that this choice depended on my good fortune in having an 
anesthetist who is expert in handling babies and who has had enough 
initiative to devise a homemade apparatus which is suitable for babies 
of the smallest size. It must be emphasized that cyanosis should not be 
a deterrent to operation, ‘since the administration of-a gas containing a 
high percentage of oxygen will improve the baby’s color, and the opera- 
tive removal of the abdominal viscera from the chest will also facilitate 
the child’s breathing efforts. It is unnecessary to use an intratracheal 
tube; indeed, this is apt to be followed by troublesome edema of 
the larynx in the ensuing twenty-four hours. Only a tightly fitting 
mask, without an intratracheal tube, was used for all of the patients 
reported on here. 

The approach to the operative field merits some discussion. In 
adult patients diaphragmatic hernias are frequently traumatic in 
origin. In such circumstances a transthoracic attack is desirable, be- 
cause the preceding injury has probably produced intrathoracic ad- 
hesions which can be better treated by such a direct exposure ; further- 
more, the intestines can be readily pushed down into the abdomen, 
which had once contained them. In contrast, a congenital diaphragmatic 
hernia seldom has intrathoracic adhesions which need attention, whereas 
the small and underdeveloped abdominal cavity usually presents a real 


2. Donovan.» Harrington.1¢ Ladd and Gross.1# 
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problem. It may be exceedingly difficult (through a chest wound) to 
crowd the abdominal viscera down into the small peritoneal cavity without 
injuring them and without having them protrude up again into the 
diaphragmatic defect while this is being repaired. Hence, there seems 
to be little question concerning the advisability of a transabdominal 
approach for most congenital diaphragmatic hernias ; certainly this is the 
preferable route when one is dealing with patients in the first few 
months of life. In occasional cases and under special circumstances, a 
thoracic approach might be better: (1) when the patient is beyond the 








Fig. 2 (case 2).—Hernia on left side of diaphragm. A, preoperative roentgeno- 
gram, after a barium sulfate meal, showing barium-filled stomach and gas-filled 
intestines in the left pleural space; B, postoperative roentgenogram, twenty-one 
months after surgical repair of the diaphragmatic hernia. 


first year of life and the kernia is not a large one; (2) when the hernia 
is a recurrent one; (3) when the hernia is into the pericardium, and 
(4) when the hernia is at the esophageal hiatus. 


Some operators have recommended the crushing of the phrenic 
nerve for temporary paralysis of the diaphragm. Theoretically this 
should reduce the movements and tension of the diaphragm and thereby 
promote healing. However, I believe this is wholly unnecessary and 
have not done it in any case of the present series. 

The great majority of persons with congenital diaphragmatic hernia 
have a massive displacement of abdominal viscera into the chest and 
should be operated on in the first month or two of life. This implies 
that an abdominal approach should be employed. A long paramedian 
incision from the ensiform process to well below the level of the um- 
bilicus gives adequate exposure and is less destructive than a subcostal 
incision. The intestines, colon, stomach, spleen and other vicera are 
then pulled down out of the chest, and a considerable portion of this 
mass is allowed to extrude temporarily through the wound in the ab- 
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dominal wall. In this way, sufficient room can be obtained for viewing 
the diaphragmatic opening and repairing it in a satisfactory manner. 
Contrary to some surgeons’ objections, the abdominal approach is also 





Fig. 3 (case 3).—Extensive hernia through left side of diaphragm. A, preoper- 
ative roentgenogram showing most of the left pleural cavity filled with abdominal 
viscera, decided displacement of the heart to the patient’s right side and great 
compression of the right lung. B, postoperative state, eighteen months after surgical 
repair. 





Fig. 4 (case 4).—Hernia of left side of diaphragm. A, preoperative roentgeno- 
gram after a small barium sulfate meal, showing barium-filled and gas-filled intes- 
tinal loops on the left hemithorax: heart moderately displaced to patient’s right 
side; right lung partially compressed; B, postoperative roentgenogram indicating 
the satisfactory replacement of the abdominal viscera and the reconstruction of 
the diaphragm. 


satisfactory for hernias of the right side. However, when one is working 
on this side, it is usually necessary to pull all the hollow viscera (in- 
testine, stomach and other organs) out of the chest before attempting 
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to pull down a lobe of the liver which might have protruded up into 
the pleural cavity. 

In the first 3 cases here reported, there was a true hernial sac; in 
the other 4 there was no such covering. In larger series of cases, 
statistics usually indicate a higher proportion of persons without a 
hernial sac. When this envelope does appear, a part of it should be 
cut away and discarded, in order to make a satisfactory closure of the 
remaining edges. : 

In rare instances there are persons with such a large opening in the 
diaphragm that it is impossible to repair it, or else the tissues must be 
brought together with undesirable tension. Fortunately for the majority 
of patients, a sufficient amount of diaphragmatic substance is present 
so that repair can be completed rather easily. Theoretically, the edges 
of the opening should be freshened to promote better healing of the 
structures; yet I am convinced that this procedure is unnecessary and 
have abandoned it. Two considerations seem to be of importance: 
first, that some permanent type of suture material be used—I prefer 
no. 3 or no. 4 Deknatel silk; second, that the edges of the defect not 
only be brought together but be overlapped for 4 to 6 mm., to give broad 
surfaces which can adhere to one another. This is readily accomplished 
by suitable mattress sutures, which draw the gaping sides of the dia- 
phragm together and which allow the borders to slide over one another. 
The remaining, free edge can then be tacked down with interrupted 
stitches. 

Rapid expansion of the collapsed lung is highly desirable. Removal 
of all (or most) of the air from the pleural cavity allows the medias- 
tinum to return to a normal position, gives maximum aeration of the 
lungs and draws the diaphragm up slightly, to provide more room in 
the abdomen for the crowded intestines. While the lung can be ex- 
panded by positive pressure through the anesthesia machine, it is prob- 
ably better to suck the air out of the pleural cavity with a catheter just 
before the last stitch of the diaphragmatic repair is tightened. Figure 5 B 
demonstrates that the lung can be quickly and effectively expanded by 
this method. Such an immediate restoration of the pulmonary function 
enormously improves and shortens the child’s convalescence ; it reduces 
the nursing care which will be required ; and it eliminates the necessity 
for an oxygen tent following operation. 

When a transabdominal approach has been used and the intestines 
have been temporarily brought down from the chest and then out 
through the abdominal wound, the most difficult part of the operation 
may be encountered when an attempt is made to push these viscera back 
into the abdomen preparatory to closing the abdominal wall. If there 
is insufficient room in the small peritoneal cavity, it is possible to leave 
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a part of the peritoneum, rectus muscle and fascia recta unsutured, 
bringing only the skin and subcutaneous tissues together over the in- 
testinal mass. During the ensuing four or five days the abdominal wall 
will stretch; at a second operation the cutaneous wound can be opened, 
and all layers of the abdomen properly repaired. This two stage pro- 
cedure has been commented on in a previous publication.** It was not 
necessary in any of the cases listed herein. 


POSTOPERATIVE CARE 


An inlying gastric tube should be employed for twelve to twenty- 
four hours, or longer if necessary, to diminish the chances of vomiting 
and aspiration. Constant gastric suction can be attained with little dis- 


Fig. 5 (case 5).—Hernia on left side of diaphragm. A, preoperative roentgeno- 
gram indicating multiple loops of the intestine in the left pleural cavity, with a slight 
shift of the heart to the patient’s right; B, postoperative roentgenogram taken 
fifteen minutes after the operation, showing satisfactory repair of the diaphragm 
and immediate expansion of the left lung. 


comfort to the patient if a small bore (no. 8 or no. 10) tube is 
threaded through the nose. Deflation of the stomach will aid the 
patient’s breathing during the early postoperative period, and it will 
greatly diminish the incidence of pulmonary complications. 

The subcutaneous administration of neostigmine methylsulfate has 
proved to be beneficial. Obviously, the stomach, intestines and colon are 
handled a great deal during one of these operations; hence there is 
considerable tendency toward the development of an adynamic ileus in 
the postoperative period. The use of neostigmine methylsulfate will 
largely obviate this complication. For newly born babies, doses of 2 to 3 
minims (0.12 to 0.18 cc.) of 1:4,000 solution of the drug every four 
hours until four to six injections have been given are sufficient. For 
larger patients the size of the individual dose can be increased pro- 
portionately. 
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Oral feeding must be withheld until it is certain that ingested 
material will be retained. After the gastric tube is removed, sips of 
water or clear fluid can be offered, and if these are tolerated small 
amounts of milk can be given on the second or third day. Feedings 
should be increased slowly; it is seldom possible to give full caloric 
requirements before the fifth or sixth day. 








Fig. 6 (case 6).—Hernia on left side of diaphragm, with postoperative recurrence 
and with cure following second repair. A, preoperative roentgenogram showing 
extensive displacement of intestine into the left pleural cavity, a pronounced shift 
of the heart to the patient’s right and great compression of the right lung; B, roent- 
genogram on the day after the first operation indicating left pneumothorax and the 
smooth contour of the left side of the diaphragm; C, roentgenogram five weeks 
after the first operation showing partial recurrence of the hernia; D, roentgeno- 
gram three months after the second operation, indicating satisfactory repair of 
the diaphragm. 


During the period of deficient oral intake of food, calories and 
fluids can be supplied by parenteral routes. However, it is not necessary 
to fulfill all the body requirements, since the child will soon be taking 
adequate food and fluid by mouth. Intravenous or subcutaneous injec- 
tions of fluids are seldom required for more than a day or two after 
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operation. A transfusion is in order, to restore any loss of blood which 
was incurred at operation. However, great caution must be taken to 
avoid overloading the circulation with blood, plasma, or other liquids, 
particularly when one lung is still incompletely expanded and the right 
side of the heart is thereby embarrassed. 

An oxygen tent should be used only if there is respiratory embarrass- 
ment from an incompletely expanded lung. It is well to emphasize 
again that this part of the patient’s care can be made extremely simple 
and oxygen tents can be abolished if the lung can be completely or nearly 
distended before the child leaves the operating table. 


Fig. 7 (case 7).—Hernia on the left side of the diaphragm. A, preoperative 
roentgenogram; left pleural cavity extensively filled with intestines; heart and 
mediastinum displaced decidedly to the patient’s right side; right lung compressed 
(barium in the stomach and scattered through the intestines); B, postoperative 
roentgenogram one week after herniorrhaphy. 


In most patients there will be a postoperative accumulation of fluid 
in the pleural space. The amount of this is usually small and it is rarely 
necessary to remove it. Such fluid will always be absorbed spontane- 
ously, and it should be aspirated only if there is a quantity which is 
sufficient to compress the lung to an important degree. 


SUMMARY 


Most congenital defects of the diaphragm can be repaired by 
surgical means, regardless of the small size of the patient or of a high 
degree of respiratory embarrassment. Abdominal viscera may be ex- 
tensively displaced into the chest, but it is possible to return these to 
normal positions and to reconstruct the diaphragm in a suitable manner. 
The disturbance of pulmonary function may be severe enough to 





592 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


threaten the life of the patient, yet relief can be quickly obtained by the 
operative removal of foreign organs from the thorax and by the im- 
mediate expansion of the lungs. 

The detection of a congenital diaphragmatic hernia is not difficult. 
The condition may not make itself manifest for several months or years 
after birth, but in the majority of children the respiratory or alimentary 
disturbances are severe enough to be brought to the physician’s attention 
in the neonatal period. Physical examination of the chest usually results 
in observations which are sufficient to suggest the presence of this 
abnormality. Certainly, roentgenographic investigation will establish 
the correct diagnosis. Whenever possible, roentgenologic studies should 
be limited to simple film technic; barium sulfate meals should be 
avoided. 

Except for the less troublesome types of hernia, such as those 
occurring at the esophageal hiatus and those with a small sac, a diag- 
nosis of diaphragmatic hernia should be followed promptly by surgical 
correction of the deformity. Certainly this is true for newly born 
babies with cyanosis or respiratory distress. Operation should not be 
delayed in the hope of improving the child’s condition before surgical 
intervention is undertaken. Such expectant treatment has been followed 
by an exceedingly high mortality rate. In contrast, the adoption of 
the practice of immediate surgical relief has been productive of a 
gratifying number of cures. 

Some observations are herein recorded regarding the cases of 7 
patients with congenital diaphragmatic hernia, all of whom were oper- 
ated on, with recovery in each instance. 
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RELATION OF ASCORBIC ACID TO EFFECTIVENESS OF 
IRON THERAPY IN CHILDREN 


HAZEL VERN SCHULZE, Ph.D. 
AND 


AGNES FAY MORGAN, Ph.D. 
BERKELEY, CALIF. 


HERE are numerous studies published and in progress on the 

interaction of vitamins and regeneration of hemoglobin, and among 
these are some which involve the use of ascorbic acid. No definite 
conclusions have been reached, however, as to the true relationship of 
ascorbic acid to the metabolism of iron or its effectiveness in regenera- 
tion of hemoglobin. 

The anemia which accompanies scurvy indicates a positive relation- 
ship, but whether this condition directly results from the ascorbic acid 
deficiency is questionable. Several investigators support this contention.’ 
Observation of the extensive changes in the bone marrow in scurvy 
would emphasize this possibility. Other investigators have reported 
studies in which anemia was not always found in scurvy? or in which it 


might be ascribed to a generally deficient diet in which other substances 
than ascorbic acid were lacking or in which it might be due to the 
hemorrhage of scurvy. 


From the University of California. 

1. (a) Mettier, S. R., and Chew, W. B.: Anemia of Scurvy: Effect of 
Vitamin C Diet on Blood Formation in Experimental Scurvy of Guinea Pigs, J. 
Exper. Med. 55:971, 1932. (b) Parsons, L. G., and Smallwood, W. C.: Studies 
in the Anaemia of Infancy and Early Childhood: X. The Anaemia of Infantile 
Scurvy, Arch. Dis. Childhood 10:327, 1935. (c) Jennings, G. H., and Glaze- 
brook, A. J.: A Comparison of Clinical and Blood Pictures in Adult Scurvy, 
Brit. M. J. 2:784, 1938. (d) Kenney, A. S., and Rapoport, M.: Studies in 
Use of Crystalline Vitamin C (Ascorbic Acid) in Prophylaxis and Treatment 
of Infantile Scurvy, J. Pediat. 14:161, 1939. (e) Aron, H. C. S.: The Relation 
of Vitamin C Deficiency to Nutritional Anemia, J. Nutrition 18:375, 1939. (f) 
Braganca, B. de M., and Saha, K. C.: Role of Iron in Anemia During Scurvy, 
Ann. Biochem. & Exper. Med. 3:47, 1943. 

2. (a) Josephs, H. W.: Anemia of Infancy and Early Childhood, Medicine 
15:307, 1936. (b) Von Euhler, H., and Malmberg, M.: The Blood Cell Consti- 
tution and Ascorbic Acid Contents of Guinea Pigs, Ztschr. f. physiol. Chem. 243: 
121, 1936. (c) Abt, A. F., and Farmer, C. J.: Vitamin C: Pharmacology and 
Therapeutics, J. A. M. A. 111:1555 (Oct. 22) 1938. (d) Crandon, J. H.; Lund, 
C. C, and Dill, D. B.: Experimental Human Scurvy, New England J. Med: 
223:353, 1940. (e) Lozner, E. L.: Studies on Hemoglobin Regeneration in 
Patients with Vitamin C Deficiency, ibid. 224:265, 1941. 
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It seemed worth while therefore to attempt a study of the relation- 
ship of iron and ascorbic acid that would not involve the symptoms of 
frank scurvy, which necessarily complicate the picture and obscure 
the results. If, for example, in iron-deficiency anemia ascorbic acid 
therapy raised the levels of hemoglobin and erythrocytes more effec- 
tively than could be accomplished by iron supplements alone it might be 
concluded that the vitamin had a specific function in hemopoiesis. 

In this study the effect of two levels of ascorbic acid intake on 
the blood picture of comparable subjects receiving a constant iron 
intake and a carefully controlled dietary regimen was studied. Devia- 
tions in the biood picture might then be attributed to the effect of 
the ascorbic acid. 


EXPERIMENTAL CONDITIONS AND PROCEDURES 


In order to conduct such an experiment under proper control it 
was necessary to secure as subjects a group of subjects living under 
identical conditions and of homogeneous character as to age, condition 
of health and food intake. In addition, it was desirable that their 
hemoglobin levels and erythrocyte counts be below the optimum but 
not in a pathologic range. Improvement could be expected to follow 
administration of iron, and no evidences of ascorbic acid deficiency 
should be present. 


Cooperation of the California School for the Deaf* at Berkeley afforded such 
an opportunity, and from this institution a group of children 7 to 12 years of 
age were chosen for the study. Necessary restrictions posed by the nature of 
the study formed a basis for their selection. Thorough physical examinations ‘ 
were given, with special attention to any indication of vitamin deficiency or focus 
of infection which might predispose to lowered ascorbic acid saturation of the 
tissues. Observation of eating habits eliminated those who but for an occasional 
exception ate more or less than the usual portions. Any child who lost weight 
or underwent the slightest illness was eliminated, as were those who left the 
institution for a home visit. As a result of these precautions, 36 children out 
of 150 originally examined qualified throughout the experiment, and conclusions 
drawn in this study are based on data collected on them. 

The 36 children were divided into two groups: group 1 contained 19 subjects, 
and group 2 contained 17. These were paired carefully according to age, sex, size 
and original values for hemoglobin and blood counts. The averages of these 
were as follows: 


Hematocrit, Hemoglobin, Erythrocytes, 
per Cent Gm./100 Ce. Million/Cu. Mm. 


10.9 4.1 
10.6 4.1 


3. We acknowledge the generous cooperation of Mr. E. A. Stevenson, Super- 
intendent of the California School for the Deaf, and of Mrs. Bertha Griffin and 
Mrs. R. K. Birch, of the staff of the school. 

4. Dr. Rexford Hoobler, physician in charge at the school, conducted the 
examinations. 
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All these children presented at the beginning somewhat less than normal 
hematologic values. Erickson and associates 5 found 21 normal children 5 to 9 
years of age to have the following values: hemoglobin, 13 Gm. per hundred 
cubic centimeters, erythrocytes 4,800,000, hematocrit reading 40 per cent and mean 
cell volume 85 cubic microns. Downey® proposed 13.5 Gm. per hundred 
cubic centimeters and 5,000,000 per cubic millimeter as normal for hemoglobin 
and red cell count in children aged 5 to 10 years, but Davidson, Fullerton and 
Campbell ? set up 12.4 Gm. of hemoglobin as sufficiently high for normal children 
6 to 11 years old. Heath and Patek® listed 13.1 Gm. of hemoglobin as normal 
for this age range. Iron therapy seemed indicated for the children selected for 
our study. 

All the children received a diet of the same composition and amount, the iron 
and ascorbic acid contents of which were calculated. The intake of iron was on 
the average 11 mg. per day, which coincides with the average daily allowance 
recommended by the Food and Nutrition Board of the National Research Council. 
The total amount of ascorbic acid was close to 33 mg. per day. The recommenda- 
tion of the Board in this respect is 60 to 75 mg. per day for this age group. 
Although the children in this study received less ascorbic acid than is suggested 
for optimal nutrition, there were no indications of scurvy in any of them. This 
was shown both by the medical examinations and by the level of plasma ascorbic 
acid, which was found to be close to 0.6 mg. per hundred cubic centimeters. 

The only variables in the regimen were the supplements given in tablet form 
on retiring, as follows: 


Group No. of Subjects Daily Supplements 


1 19 1/i1e grain (4 mg.) of copper sulfate 
1% grains (0.1 Gm.) of iron as soluble ferric pyrophosphate 
100 mg. of ascorbic acid 
1/16 grain of copper sulfate 
1% grains of iron as soluble ferric pyrophosphate 
100 mg. of lactose 


The iron and copper supplement being the same in the two groups, the only 
variable was the ascorbic acid given group 1, balanced by the lactose placebo in 
group 2. 

All the children thus had sufficient iron included in the diet and supplements 
to regenerate their lowered hemoglobin levels if iron was the limiting factor. As 
to ascorbic acid, group 1 was given sufficient amounts to insure saturation while 
group 2 was left on the minimum amount provided by the diet and apparently 
sufficient to protect from scurvy. 

The experimental period was ten weeks, during which time hemoglobin, 
erythrocyte and hematocrit values were determined for all subjects at two week 
intervals. The heights and weights of the children were recorded regularly, 


5. Erickson, B. N.; Williams, H. H.; Hummel, F. C., and Macy, I. G.: The 
Lipid and Mineral Distribution in the Serum and Erythrocytes of Normal Chil- 
dren, J. Biol. Chem. 118:15, 1937. 

6. Downey, H.: Handbook of Hematology, New York, Paul B. Hoeber, 
Inc., 1938. 

7. Davidson, L. S. P.; Fullerton, H. W. F., and Campbell, R. M.: Nutritional 
Iron Deficiency Anemia, Brit. M. J. 2:195, 1935. 

8. Heath, C. W., and Patek, A. J., Jr.: The Anemia of Iron Deficiency, 
Medicine 16:267, 1937. 





596 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


to insure that satisfactory growth was taking place. Plasma ascorbic acid was 
determined at the close of the study. 

The acid hematin method for hemoglobin was used according to Newcomer. 
The red blood cell counts were made in the usual. way, and hematocrit values 
were obtained with van Allen tubes and oxalate as anticoagulant from finger 
blood. The plasma ascorbic acid was determined according to an adaptation of 

the method of Mindlin and Butler.1° 
; On all hematocrit readings, hemoglobin values, and erythrocyte counts of the 
two groups, standard deviations from the means were. calculated and from them 
the standard errors of the differences between these means. A difference between 
two means was considered to be significant only if it were three times the stand- 
ard error of the differences. 
RESULTS 

Hemoglobin.—The mean values for hemoglobin are shown in table 
1. As was expected, the hemoglobin values of the children studied 
improved markedly without exception over the ten week period of iron 
supplementation, the average increase for the combined groups being 
3.4 Gm. per hundred cubic centimeters of blood. It is assuméd that 
the peak had nearly been reached by the close of the experiment. 
According to an extensive study by Fowler and Barer," the peak of 
increase after iron therapy is reached at about ten to twelve weeks in 
subjects with low initial hemoglobin levels. 

It is evident that at no stage in the gradual rise in hemoglobin of 


these groups was there a significant difference in the response of the 
two groups. In all cases the mean differences were less than three times 
their standard error. 


Erythrocyte Counts and Hematocrit Values ——The mean values for 
red cell counts are also shown in table 1. A slight increase over the 
experimental period is indicated, showing some stimulation of red 
cell development. In no instance, however, was there a statistically 
significant difference in the response of the two groups. 

A slight increase in volume of packed cells took place over the 
ten weeks, as would be expected from the increase in blood count, 
but there was no statistically significant difference between the groups. 
As might be expected, the mean cell volumes were also alike. 

Since there was little change in the number of red cells and therefore 
in the hematocrit, although the hemoglobin increased 22 to 26 per cent 
with the iron therapy, the improvement was solely in the cell hemoglobin 


9. Newcomer, H. S.: A New Optical Instrument for the Determination of 
Hemoglobin, J. Biol. Chem. 55:569, 1923. 

10. Mindlin, R. L., and Butler, A. M.: The Determination of Ascorbic Acid 
in Plasma: A Macromethod and a Micromethod, J. Biol. Chem. 122:673, 1938. 

11. Fowler, W. M., and Barer, A. P.: Some Effects of Iron on Hemoglobin 
Formation, Am. J. M. Sc. 201:642, 1941. 
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content. This increased from 27 to 33 micromicrons per cell during 
the ten weeks’ observation. If the number of erythrocytes and the 
per cent of packed cells were below the optimum at the beginning of 
the therapy they were still low at the end, even though the hemoglobin 
level was raised above the usually quoted normal values. If some 
stimulant other than iron was needed for improvement in the production 
of erythroctes, it was evidently not provided by the diet, and it could 
not be ascorbic acid. 


TABLE 1.—Hematologic Values of Children Given Supplements of Iron and 
Copper, With and Without 100 Mg. of Ascorbic Acid Daily 








Group 1 (With Ascorbic Acid) Group 2 (Without Ascorbie Acid) 
Ane ~~ oe nH ‘ 
Mean Mean 
Mean Cell Mean Cell 
Hemo- f Cell Hemo- Hemo- Cell Hemo- 
globin, Hema- R.B.C., Vol- globin, globin, Hema- R.B.C., Vol- globin, 
Gm. _ tocrit, Million ume, Micro- Gm. _ tocrit, Million ume, Micro- 
per per perCu. Ou. micro- per per perCu. Cu. micro- 
Period 100 Ce. Cent Mm. Microns grams 100Cce. Cent Mm. Microns grams 





32 4.1 7 10.6 32 4.1 78 26 
33 4.2 79 12.0 33 4.2 79 “9 
32 4.3 74 12.3 33 4.3 77 
33 4.3 3 13.0 33 4.4 75 
33 4.3 é 13.6 34 4.5 75 

10 weeks / 33 4.2 é 14.2 34 4.5 


0.4 


Total increase... 3.1+-0.23 0.1 oa <3 3.6+0.24 





TaBLE 2.—Plasma Ascorbic Acid Levels of Children at End of Observation Period 








Group 1 (With Ascorbie Acid) Group 2 (Without Ascorbic Acid) 
optenm Eo 





—_ for ie 
Mg. per 100 Ce. Subject Mg. per 100 Cc. 


1,03 0.55 
1.29 0.58 
1,16 3 0.76 
0.56 
0.71 
0.65 
0.68 





‘ 


Plasma Ascorbic Acid.—Representative members of the two groups 
were examined for plasma ascorbic acid at the close of the ten week 
period. More determinations and on all the subjects would have been 
desirable but were not permitted. The values found are as given in 
table 2. The constancy of these figures within the groups were reassur- 
ing as to the difference of level in the ascorbic acid metabolism of 
the two groups. The level of the nonsupplemented group was slightly 
below that usually associated with satisfactory nutrition but not with 
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scurvy.2? Neither was there any indication of scurvy suggested by 
the physician’s examination or records of food intake. 


COMMENT 


The results obtained in this study indicate that when there was 
sufficient ascorbic acid included in the diet to obviate symptoms of 
scurvy, such as changes in the tissues and extremely low plasma levels 
of ascorbic acid, additional ascorbic acid to provide tissue saturation 
did not improve the blood picture as to regeneration of hemoglobin or 
increased erythrocyte count. Low color index anemias in subjects 
without scurvy but in borderline ascorbic acid status are not affected 
by a large increase in the vitamin intake along with iron therapy. No 
relationship seems to exist between iron and ascorbic acid in the 
synthesis of hemoglobin under these conditions. 

These results seem to confirm the recent conclusions published by 
Davidson and Donaldson.'* These authors, however, were interested 
primarily in the effect of iron and used such small doses of ascorbic 
acid, namely 25 mg. daily for five days a week, that confirmation with 
larger amounts is reassuring. 

These results do not lead to the conclusion, however, that no 
relationship exists between iron and ascorbic acid in other phases of 
metabolism or in fact in the formation of hemoglobin and blood cells 
under other conditions than those imposed by this experiment: At all 
times in this study iron was made available to the body in sufficient 
amounts. It is possible that if the iron intake were kept at a minimum, 
the ascorbic acid might have some effect either in absorption or in 
utilization which would result in an improved blood picture. 

This is the view expressed by Heilmeyer,’* who found that the 
vitamin acts as a stimulus for the better utilization of dietary and 
depot iron. In a study on familial idiopathic methemoglobinemia, Denny, 
Murdock and Rogan *® found that ascorbic acid in large quantities 
alleviated the symptoms during the period of administration. Ascorbic 


12. (a) Roberts, V. M.; Brookes, M. H.; Roberts, L. J.; Koch, P., and 
Shelby, P.: The Ascorbic Acid Requirements of School Age Girls, J. Nutrition 
26:539, 1943. (b) Prunty, F. T. G., and Vass, C. C. N.: The Assessment of 
Vitamin C Nutrition in Man, Biochem. J. 37:623, 1943. (c) Bessey, O. A., 
and White, R. L.: Ascorbic Acid Requirements of Children, J. Nutrition 23: 
195, 1942. - 

13. Davidson, L. S. P., and Donaldson, G. M.'M.: Treatment of Anemia in 
School Children with Iron and Ascorbic Acid, Brit. M. J. 1:76, 1944. 

14. Heilmeyer, H.: Therapy of Anemias Which Respond to Iron with Ferrous 
Salts of Cevitamic Acid: Mechanism of Action of Iron and Study of Iron 
Deficiency, Deutsches Arch. f. klin. Med. 179:216, 1936. 

15. Denny, I.; Murdock, B. T., and Rogan, I. J.: Familial Idiopathic Methae- 
moglobinemia, Brit. M. J. 1:721, 1933. 
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acid would seem to be normally concerned with changing ferriheme 
to ferroheme, making the latter available for hemoglobin formation. 
McFarlane ** expressed the belief that it plays some role in the absorp- 
tion of iron from thé alimentary tract and its reduction in the liver. 
Albers ?* suggested that it may have a function in mobilization and 
fixation of serum iron, since on injection of ascorbic acid into normal 
persons he found increased serum iron while a decrease resulted after 
injection into patients with a real iron deficiency. 

Although the functions of iron and ascorbic acid are without doubt 
closely related in metabolism and possibly in production of blood cells, 
nevertheless, according to the results of this study, if iron is made 
available an excess of ascorbic acid does not further affect the blood 
picture, and it follows that excess of the vitamin will be of doubtful 
value in therapy of nutritional anemias not associated with scurvy. 


SUMMARY 


A large group of children 7 to 12 years of age living under identical 
conditions were examined as to hemoglobin and erythrocyte content 
of the blood, and 36 were selected for iron and ascorbic acid therapy. 
The average values were 10.7 Gm. of hemoglobin per hundred cubic 
centimeters of blood, 4,100,000 erythrocytes per cubic millimeter and 
32 per cent of packed cells. There was no indication of scurvy or other 


pathologic condition in any of the subjects. 

Two matched groups were formed, and to all members of both 
groups 1/16 grain (4 mg.) of copper sulfate and 114 grains (0.1 Gm.) 
of iron as soluble ferric pyrophosphate were given daily. To the members 
of one of the groups 100 mg. of ascorbic acid was given and to the others 
a lactose placebo. The treatment was continued for ten weeks, during 
which the food consumed by the children was recorded and kept 
uniform. The diet provided 33 mg. of ascorbic acid and 11 mg. of 
iron per child per day. Examinations of the blood were made every 
other week during this period. 

The hemoglobin level was equally increased in the two groups, 
to 14 Gm. per hundred cubic centimeters ; hematocrit values and red cell 
counts were only slightly affected. No significant difference in any of 
these measurements emerged from the comparison. No significant 
increase in erythrocyte production accompanied the increase in hemo- 
globin. 


16. McFarlane, W. D.: Some Observations on the Reduction of Iron by 
Tissue Extracts and by Ascorbic Acid, Biochem. J. 30:1472, 1936. 

17. Albers, H.: (a) Reciprocal Relations Between Iron Metabolism and 
Ascorbic Acid, Arch. f. Gynak. 172:547, 1942; (b) Does Ascorbic Acid Promote 
the Absorption of Iron? Zentralbl. f. Gynak. 67:1625, 1943. 
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At the end of the treatment plasma ascorbic acid levels of repre- 
sentative members of each group were determined. These were found 
to be 1.33 mg. per hundred cubic centimeters in the group receiving 
supplements of ascorbic acid and 0.63 mg. in the other group. 

The low color index anemia accompanied with borderline ascorbic 
acid status responded to iron therapy by increases in hemoglobin content 
of the red cells as well without supplementary ascorbic acid as it did 
with a daily supplement of 100 mg. of ascorbic acid. 





FEVER PRODUCED BY THE ORAL ADMINISTRATION 
OF AMINO ACIDS 
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N THE course of a study of the tolerance of sick babies with nutri- 

tional disturbance to large caloric intakes of monosaccharides and 
casein hydrolysates, fever occurred. After considerable study of well 
babies it appeared clear that the fever was due to the diet and not to 
infection, and this phenomenon has prompted this preliminary report. 

The formula used, designated as formula 197,’ was composed of an 
enzymic casein hydrolysate (Amigen), 50 per cent, and Dextri-Maltose 
no. 1, 50 per cent. A solution supplying 20 calories per fluidounce 
(30 cc.) contains 9 per cent Amigen and 9 per cent Dextri-Maltose znd 
has a salt content of approximately 0.7 per cent (the salt content of 
Amigen alone contributes 0.5 per cent and the Dextri-Maltose no. 1 con- 
taining 2 per cent sodium chloride contributes 0.18 per cent). Theo- 
retically, 1.2 Gm. of Amigen is equivalent to 1 Gm. of protein. The 
formula was prepared under sterile conditions but was not autoclaved. 
Repeated cultures were sterile. 

This special preparation (plus vitamins A, D and C) was fed for 
periods of one to twenty-one days to 11 infants varying in ages from 
4 to 22 weeks and in weight from 5% to 11% pounds (2,495 Gm. to 
5,215 Gm.). One infant had three trial periods, 5 had two and 5 had 
one, totaling eighteen trial periods. Three infants were moderately ill 
(with infections of the upper respiratory tract, acute catarrhal otitis 
media and diarrhea) at the time the formula was started; the others 
were well. Formula 197 was fed diluted to a concentration of 20 calories 
per fluidounce (30 cc.) in amounts to furnish 40 to 55 calories per 
pound (454 Gm.). This gave the equivalent of a protein intake of 4.7 
to 5.7 Gm. per pound. During the control periods of observation the 
babies were fed on an evaporated milk formula with added corn syrup 
or Dextri-Maltose, with concentration and caloric intake equivalent to 
those of formula 197 but with a protein intake of 1.6 to 2.1 Gm. per 
pound, the majority being 1.9 Gm. per pound. The salt content of these 


From the Department of Pediatrics, Bellevue Hospital, New York. 
1. Furnished by Mead Johnson and Company at our request. 
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Chart 1—Temperature and weight curves for the following infants: T. W. 
(1) aged 6 weeks, received 2.5 fluidounces (74 cc.) per pound (450 Gm.), 50 cal- 
ories per pound, 5 Gm. of protein per pound; (2) aged 9 weeks, 2.3 fluidounces 
(67 cc.) per pound, 50 calories per pound, 5.3 Gm. of protein per pound; (3) aged 
11 weeks, 2.5 fluidounces (74 cc.) per pound, 50 calories per pound, 5.0 Gm. of pro- 
tein per pound; B. R., aged 6 weeks, 2.5 fluidounces (74 cc.) per pound, 51 
calories per pound, 5.5 Gm. of protein per pound; L. B., aged 6 weeks, 2.8 fluid- 
ounces (83 cc.) per pound, 50 calories per pound, 5.2 Gm. of protein per pound; 
S. C., aged 8 weeks, 2.6 fluidounces (81 cc.) per pound, 45 calories per pound, 
4.7 Gm. of protein per pound; A. H., aged 6 weeks, 2.8 fluidounces (83 cc.) 
per pound, calories per pound, 5.1 Gm. of protein per pound; D. M., aged 13 
weeks, 2.6 fluidounces (81 cc.) per pound, 55 calories per pound and 5.6 Gm. of 
protein per pound. 

Symbols for all charts: 


= feeding of formula 1 begun 

= feeding of formula stopped 

= one day 

2 degrees temperature 

2 ounces (57 Gm.) weight 

The hatched block shows the period of administration of sulfadiazine. 
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formulas varied from 0.5 per cent to 0.58 per cent. Formula 197 was 
taken well by the infants. The stools were small, brown and watery ; 
abdominal distention cr vomiting was rare; no cutaneous rashes were 
noted. 

During eight of the eighteen trial periods (6 well infants) there was 
observed a sudden elevation of temperature. During three trial periods 
(2 well infants, 1 ill) temperatures remained normal. There were seven 
trial periods (7 infants) in which elevated temperatures were observed, 
which might be attributed to demonstrable infections. There was no 
apparent correlation between the age and weight of babies and the eleva- 
tions of temperature attributed to formula 197. 











Chart 1 reproduces the temperature and weight curves of the 6 well — 
infants. During these trial periods there was observed a sudden eleva- 
tion of temperature (as high as 106F., generally 101 to 103 F.), com- 
mencing on the second day of the feeding of formula 197, with an 
irregular elevation persisting throughout the trial period and a normal 
temperature within twenty-four hours after the formula was discon- 
tinued. No focus of infection was found to account for these elevations 
of temperature, and the infants clinically were well. Two of them lost 
weight, 1 had a stationary weight and 3 showed excellent gains. One 
infant (T. W.) had an abnormal temperature curve during three suc- 
cessive trial periods; sulfadiazine was given once without effect. 













Chart 2 shows the temperature and weight curves of 2 of the 
infants in whom a demonstrable infection developed while they were 
being fed formula 197. The first infant (D.M.) at a later trial period 
on the formula had an elevation of temperature unquestionably due 
to the formula (chart 1). During this first period an acute purulent 
otitis media of the right ear and an acute catarrhal otitis media of the left 
ear began late on the first day of administration of formula 197 and 
subsided shortly after the formula was discontinued. Sulfadiazine was 
given without affecting the temperature. In this case the role of 
formula 197 in causing the elevation of temperature is not clearcut, 
as the infection began and subsided at the same time that the formula 
was started and discontinued. The second infant (S.C.) also, at a 
later date, was given formula 197, and a rise in temperature occurred, 
attributed to the formula (chart 1). During the first week of adminis- 
tration of the formula the fever was attributed to a pharyngitis and a 
cutaneous infection, although the temperature was considered rather 
high in view of the mild infection present. The infection subsided 
completely by the end of the first week, but the temperature did not 
return to normal until formula 197 was discontinued after a seventeen 
day trial period. 
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For the remaining 5 infants with demonstrable infections, there 
was no correlation between the elevations of temperature and the 
administration of formula 197; the temperature could, however, be 
correlated with the infection present. 


One infant (T.W.), who had elevations of temperature during three 
trial periods on formula 197 (chart 1) was given Nutramigen (Amigen 
20 per cent, Dextri-Maltose 42 per cent, olive oil 8 per cent and arrow- 
root and starch 10 per cent). The Nutramigen was given to furnish 49 
calories per pound (protein, 1.6 Gm. per pound), and during a three day 
period the temperature was normal. This protein intake is comparable 
to that supplied by the control evaporated milk formulas. 


An effort was made to titrate roughly the amount of formula 197 
necessary to cause a rise of temperature. Four infants who had had 
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Chart 2.—Temperature and weight curves for the following infants: S. C., 
aged 4 weeks, received 2.9 fluidounces (86 cc.) per pound, 54 calories per pound, 
5.6 Gm. of protein per pound; D. M., aged 8 weeks, 2.8 fluidounces (83 cc.) per 
pound, 56 calories per pound and 5.7 Gm. of protein per pound. 

See legend of chart 1 for meaning of the symbols. 


elevated temperatures attributed to formula 197 were later given 
feedings in which formula 197 first furnished 50 per cent of the calories 
and then, second, furnished 75 per cent of the calories, the balance 
being skim milk. In each case, therefore, since skim milk has about 
the same distribution of calories as formula 197, the formula was still 
approximately 50 per cent carbohydrate and 50 per cent protein, with 
a protein intake of 4.6 to 5.2 Gm. per pound. The volume was still 
approximately 20 calories per fluidounce, and the caloric intake was 
46 to 52 calories per pound. 

The formula of 50 per cent of no. 197 and 50 per cent of skim milk 
was fed to the 4 infants for five to six days. Chart 3 reproduces the 
temperature and weight curves of these infants. All were well through- 
out the experimental period. Thirty-six to sixty hours after the formula 
was started, 3 babies had elevations of temperature, and these persisted 
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Chart 3.—Temperature and weight curves for the following infants: T. W., 
aged 13 weeks, received 2.6 fluidounces (81 cc.) per pound, 50 calories per pound, 
5.1 Gm. of protein per pound; B. R., aged 9 weeks, 2.3 fluidounces (67 cc.) per 
pound, 45 calories per pound and 4.6 Gm. of protein per pound; A. H., aged 11 
weeks, 2.8 fluidounces (83 cc.) per pound, 52 calories per pound, 5.2 Gm. of protein 
per pound; S. C., aged 12 weeks, 2.3 fluidounces (67 cc.) per pound, 45 calories 
per pound and 4.6 Gm. of protein per pound. 


Chart 4.—Temperature and weight curves for the following infants: S. C., 
aged 14 weeks, received 2.5 fluidounces (74 cc.) per pound, 47 calories per pound, 
4.8 Gm. of protein per pound; B. R., aged 11 weeks, 2.6 fluidounces (81 cc.) per 
pound, 49 calories per pound, 5.0 Gm. of protein per pound; T. W., aged 15 weeks, 
2.7 fluidounces (80 cc.) per pound, 50 calories per pound and 5.2 Gm. of protein 
per pound. 

See legend of chart 1 for meaning of the symbols. 
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irregularly as long as the formula was given but were at a much lower 
level (100.8 to 102 F.) than with the feedings of 100 per cent formula 
197. Three.of the babies showed excellent gains in weight and 1 only 
a slight gain. After the infants were returned to a regular milk 
formula of equivalent caloric value and volume but with a protein 
intake of approximately 2 Gm. a pound, 3 lost weight, which was slowly 
regained. 


¢} 


Chart 5.—Temperature and weight curves for A. H.: A, aged 6 weeks, given 
100 per cent formula 197, received 2.8 fluidounces (83 cc.) per pound, 50 calories 
per pound, 5.1 Gm. of protein per pound; B, aged 11 weeks, receiving 50 per cent 
formula no. 197 and § per cent skimmed milk, 2.8 fluidounces per pound, 5.2 
calories per pound, 5.2 Gm. of protein per pound, and C, three trial periods com- 
paring the effect of formula no. 197 given in increased volume with other formulas, 
as shown by the data on the chart. 


See legend of chart 1 for meaning of the symbols. 


The mixture of 75 per cent formula 197 and 25 per cent skim milk 
was fed to 3 infants (those who had gained well on the 50 per cent mix- 
ture) for a five day period, throughout which the infants were well. Chart 
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4 shows their temperature and weight curves. Caloric intake and volume 
were the same as during previous experimental periods. Rises in 
temperature (99 to 100.4 F.) began within twelve hours after the 
formula was started and remained slightly but irregularly elevated 
throughout the trial period. The temperatures were all 98.6 F. during 
the following week on routine milk formulas. Gains in weight were 
again excellent, and the weight was maintained after the regular milk 
formula was resumed. The gain in weight shown by these infants was 
definitely greater than their usual rate of gain. 

To test the possibility that these elevations of temperature might 
be due to dehydration, the infant (A.H.) who had shown an elevated 
temperature but no definitive gain in weight on feedings of 100 per cent 
and 50 per cent formula 197 was placed on feedings of 100 per cent, 
formula 197 diluted to 12 calories per fluidounce with a caloric intake of 
45 calories per pound and a protein intake of 4.9 Gm. per pound. This 
8% pound (3,855 Gm.) infant was therefore taking a total volume of 
32% ounces (961 cc.) in five feedings, or about 4 ounces (118 cc.) 
per pound. The temperature and weight curves of the three trial periods 
are shown in chart 5. Twelve hours after the formula was started there 
was a rise in temperature to 101.2 F.; the temperature then became 
normal in thirty-six hours; it rose on two occasions to 100.2 F. but 
was Otherwise normal. Repeated physical examinations showed no 
infection. Specific gravity of the urine varied from 1.030 (onset) to 
1.005, being 1.016 on two successive days. Clinically there was no 
increase in the output of urine. This infant during the previous week 
had failed to gain on a milk formula of 54 calories per pound, 20 calories 
per ounce, protein intake 2 Gm. per pound. The gain in weight on 
formula 197 was startling, 13 ounces (370 Gm.) in the first two days. 
The weight then fluctuated during the next five days, resulting in a net 
gain of 10 ounces (284 Gm.) in seven days. When a milk formula 
equivalent in both volume and calories but with a protein intake of 1.9 
Gm. per pound was substituted, the loss in weight was rapid. 


COMMENT 


The term “protein fever” appeared in the literature twenty years 
ago but has since been little used. Such fevers were described by 
various authors as being of “dynamic” or “toxic” origin or as “thirst,” 
“exsiccation” or “dehydration” fevers. 

In 1923 Rietschel,? a German worker, fed healthy infants a milk 
formula with added concentrated protein and observed that fever 
occurred. With reduction of the protein intake or addition of water 
to the formula the fever disappeared. In a few infants the fever was 
maintained even with additional water if a great deal of protein was 


2. Rietschel: Dynamisches Eiweissfieber, Klin. Wchnschr. 2:9 (Jan. 1) 1923. 
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added to the formula. These experiments were of short duration, one 
to four days; the infants did not appear ill and their weight decreased 
or remained the same. He concluded that there was a specific pyro- 
genic factor in the protein and that the action was a physicodynamic 
one, as shown by the disturbance of the temperature regulation. 

Holt and Levene ** in 1912 fed to infants a synthetic food, fat 2 per 
cent, sugar 1.8 per cent and protein 6 per cent (chiefly casein). On 
the fourth to fifth day of the use of this food a high fever developed in 
the infants, which ceased as soon as the food was changed. The fever was 
attributed to the direct action of the absorbed protein. 

Reiche * in 1926 was also able to produce elevated temperatures in 
healthy infants by adding a protein concentrate to milk. He found 
that if the protein concentrate was added to breast milk the temperature 
remained normal. Reiche concluded that the fever was of toxic origin; 
that during digestion of proteins, the resulting split products can go 
through the intestinal wv .1 of young infants and exert a toxic effect 
producing a fever. He expressed the opinion that the breakdown 
products of protein metabolism were neutralized by breast milk. He 
did not consider the fact that breast milk has a low protein content. 

Two other German workers‘ in 1926 produced fever in infants by 
feeding them protein-rich formulas and also formulas with added urea. 
The “urea fever” was noted to begin later than the “protein fever” 
and the temperature to rise less; with the former there was increased 
diuresis and more rapid elimination of nitrogen. The temperature 
dropped immediately after additional fluids were given. They con- 
cluded that the administration of large amounts of protein through 
increased elimination of water leads to thirst fever. 

In 1926 there appeared in the French literature a report® of 2 
cases in which healthy infants fed on powdered milk (Dryco, Sekle) 
for several weeks had temperatures described as “oscillating fevers.” 
The infants gained well and did not appear ill. Elevation of temperature 
disappeared when regular milk was given. No explanation of the fever 
was offered. 


2a. Holt, L. E., and Levene, P. A.: The Influence of High Protein Feed- 
ing on the General Metabolism, on the Intestinal Flora and on the Body Temper- 
ature of Infants: I. General Considerations, Am. J. Dis. Child. 4:265 (Nov.) 1912. 

3. Reiche, A.: Toxisches oder dynamisches Eiweissfieber, Ztschr. f. Kinderh. 
41:96, 1926. 

4. Baumecker, W., and Schénthal, L.: Eiweiss und Harnstoffieber, Ztschr. f. 
Kinderh, 41:669, 1926. 

5. Debré, R., and Semelaigne, G.: Le fiévre de lait sec, Bull. Soc. de pédiat. 
de Paris 24:447, 1926. 
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Recently Dann and his co-workers * made observations of the calori- 
genic effects of three amino acids on premature and on full term infants. 
If a single dose of 1 Gm. per kilogram or more of aminoacetic acid was 
given orally, a definite increase in heat production occurred, greatest 
when the greatest increase in nitrogen excretion took place. Following 
the ingestion of phenylalanine and of tyrosine, there was no rise in the 
metabolic rate. The authors expressed the opinion that after deamina- 
tion a good part of the nitrogen is excreted as urea and that the non- 
nitrogenous fraction is converted into dextrose and probably oxidized. 


In our study, the infants clinically did not show any signs of dehydra- 
tion. All were noted to be more comfortable if extra water was given 
between feedings when the temperature was elevated, but this extra 
fluid did not bring the temperature down. In the infant given 32% 
ounces (961 cc.) per day the rise in temperature appeared in spite of 
the greatly increased fluid intake. Of itself, the weight gained by most 
of the infants, is excellent evidence against the theory of “dehydration 
fever.” 

The protein intake of an infant on a routine milk formula is approxi- 
mately 1.9 Gm. per pound. During the trial periods of formula 197 
the protein intake was 4.6 to 5.7 Gm. per pound, a larger amount than 
has been fed to adults* given Amigen and dextrose postoperatively, 
and far more than Shohl * or Hartmann ° reported feeding to infants. A 
higher temperature was shown by the same infants when given feedings 
of 50 per cent formula 197 and 50 per cent skim milk than when given 
75 per cent formula 197 and 25 per cent skim milk, although the 
protein intake was about the same. 


6. Dann, M.; Kelly, M. D.; McNamara, H., and Curtis, J. C.: Respiratory 
Metabolism in Infancy and in Childhood: The Specific Dynamic Action of 
Amino Acids in Infants, Am. J. Dis. Child. 63:900 (May) 1942. 

7. Elman, R.: The Oral Use of the Amino Acids of Hydrolyzed Casein 
(Amigen) in Surgical Patients, Am. J. Digest. Dis. 10:48 (Feb.) 1943. Mul- 
holland, J. H.; Co Tui; Wright, A. M., and Vinci, V. J.: Nitrogen Metabolism: 
Caloric Intake and Weight Loss in Postoperative Convalescence, Ann. Surg. 
117:512 (April) 1943. 

8. Shohl, A. T.: Nitrogen Storage Following Intravenous and Oral Admin- 
istration of Casein Hydrolysate to Infants with Acute Gastro-Intestinal Distur- 
bance, J. Clin. Investigation 22:257 (March) 1943. Shohl, A. T.; Butler, A. M.; 
Blackfan, K. D., and MacLachlan, E.: Nitrogen Metabolism During the Oral 
and Parenteral Administration of the Amino Acids of Hydrolyzed Casein, J. 
Pediat. 15:469 (Oct.) 1939. 

9. Hartmann, A. F.; Meeker, C. S.; Perley, A. M., and McGinnis, H. G.: 
Studies of Amino Acid Administration: Utilization of an Enzymatic Digest of 
Casein, J. Pediat. 20:308 (March) 1942. Hartmann, A. F.; Lawler, H. J., 
and Meeker, C. S.: Studies of Amino Acid Administration: Clinical Uses of 
an Enzymatic Digest of Casein, ibid. 24:371 (April) 1944. 
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We offer no explanation of the febrile responses obtained. We hope to 
carry out further studies. It is obvious that determination of amino acid 
blood levels and studies of nitrogen balance are necessary. A study of 
the effects of the oral administration of specific amino acids would be 
most interesting. 


SUMMARY 


Amigen, 5 to 6 Gm. per pound fed to healthy infants with an equal 
amount of Dextri-Maltose, is well tolerated. In 44 per cent of these 
infants, it caused an elevation of temperature which subsided as soon as 
the formula was withdrawn. There was no evidence of dehydration. 
The protein intake on these formulas was two and one-half to three 
times that of a routine milk formula. ' 3 





HYPOPROTHROMBINEMIA IN INFANTS WITH DIARRHEA 
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HE occurrence of hypoprothrombinemia, with consequent hemor- 

rhagic diathesis in the absence of jaundice has been noted in 
patients suffering from nontropical sprue, from ulcerative colitis and 
from a variety of other intestinal disorders associated with dimin- 
ished intestinal absorption. Moderately decreased plasma prothrom- 
bin has also been described in cachectic patients.2 On the basis of 
observation of prolonged coagulation times in patients with celiac dis- 
ease, it was surmised* that their tendency for bleeding may be 
accounted for by deficiency of vitamin K. The incidence of hypopro- 
thrombinemia in infancy is generally thought to be limited to the 
neonatal period, in which it is recognized as the cause of hemorrhagic 
disease of the newborn. In debilitated infants with chronic diarrhea 
hemorrhagic manifestations are not infrequent; sometimes when 
the cutaneous signs are predominant, they are classified as purpura 
cachectica. The only report available concerning the plasma pro- 
thrombin in this condition is that of a marantic 12 week old infant with 
chronic diarrhea and bilateral otitis media, in whom blood in the stools 
was the presenting hemorrhagic manifestation.*  Hypothrombinemia was 
present in this case and was aimenable to parenteral treatment with 
vitamin K. 


From the Children’s Hospital Research Foundation and the Department of 
Pediatrics, University of Cincinnati College of Medicine. 

1. Clark, R. L., Jr.; Dixon, C. F.; Butt, H. R., and Snell, A. M.: Deficiency 
of Prothrombin Associated with Various Intestinal Disorders: Its Treatment 
with the Antihemorrhagic Vitamin (Vitamin K), Proc. Staff Meet., Mayo Clin. 
14:407, 1939. Mackie, T. T.: Vitamin K Deficiency in Absence of Jaundice, 
New York State J. Med. 40:987, 1940. Koller, F.: Das Vitamin K und seine 
klinische Bedeutung, Leipzig, Georg Thieme, 1941. Engel, R.: Sprue and 
Vitamin K-Mangel, Med. Welt 13:120, 1939. Hult, H.: Fall av sprue behandlat 
med K-Vitamin, Nord. med. (Hygiea) 3:2428, 1939. 

2. Stewart, J. D., and Rourke, G. M.: Prothrombin and Vitamin K Therapy, 
New England J. Med. 221:403, 1939. 

3. Fanconi, G.: Zéliakie, Deutsche med. Wchnschr. 64:1565 and 1607, 1938. 

4. Quick, A. J.: The Hemorrhagic Diseases and the Physiology of Hemo- 
stasis, Springfield, Ill, Charles C Thomas, Publisher, 1942, chap. 13, p. 275. 
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The observation during the past year of 7 cases of hypoprothrombin- 
emia in infants with chronic diarrhea is the motive of this report, the 
purpose of which is to draw attention to the apparently not infrequent 
occurrence of hypoprothrombinemia in infants suffering from pro- 
tracted diarrhea. 

EXPERIMENTAL STUDIES 

The prothrombin time was determined in each case on undiluted plasma as 

well as on several dilutions of plasma according to a minor modification of 


the method of Fullerton.5 The experimental data of the dilution curves were 
expressed by two numbers; one, the clotting time of the undiluted plasma, and 


TasLe I.—Plasma Prothrombin Time for Infants with Diarrhea 








Plasma Prothrombin 
Time 
Undiluted Dilution 
Age, Plasma, Constant, 
Case Patient Mo. Diagnosis Seconds Seconds Comment 





; 2 12 ~=Enteritis due to 76.8 75 Bleeding from needle wound; 
S. alkalescens bloody stools 

Three days later, after 20 mg. 
of vitamin K 


Enteritis due to s Bloody diarrhea 
P. morganii 3. a One day later, after 10 mg. 
of vitamin K * 


Enteritis due to F y No bleeding 

Flexner dysentery 4 z Five days later, after 25 mg. 

and P. morganii of vita 

Enteritis due to J Y No bleeding 

P. morganii k A Five days later, after 25 mg. 
of vitamin K 


Enteritis due to . 5. Brown stools 

Salmonella y . Four days later on normal 
diet, no therapy with 
vitamin K 


Gastroenteritis due J Bloody mucus in nasopharynx 

to unknown cause; 

bacteremia due to 

A. pestifer 

Gastroenteritis due A 5 Bloody stools; petechiae on 

to unknown cause; palate and over body; bleed- 

hypoplastic anemia ing continued in spite of 
administration of 20 mg. of 
vitamin K; death 4 days later 





two, the dilution constant, indicating the increase in clotting time in seconds 
per unit increment of the reciprocal of the dilution. The use of a constant is 
based on the finding of a linear relationship between the clotting time and the 
reciprocal of the dilution for any given plasma. By this method the mean 
normal value for the prothrombin time of undiluted plasma is 19.8 seconds + a 
standard deviation of 1.2 seconds, and for the dilution constant is 3.8 + 0.8 seconds. 


RESULTS 
The table contains the data on the prothrombin times of the 7 
infants studied. The time was greatly prolonged in subjects 1, 2, 3, 


5. Fullerton, H. W.: Estimation of Prothrombin: A Simplified Method, 
Lancet 2:195, 1940. 
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and 6 and moderately so in the other 3. At the time when the hypopro- 
thrombinemia was found, signs indicative of bleeding were noted in 
5 of the patients. Hypoprothrombinemia was marked in 1 of the 2 
patients who did not present any evidence of bleeding. In 4 the 
prothrombin time was redetermined one to five days after administra- 
tion of vitamin K was initiated and was found to be in the normal 
range or lower. It returned spontaneously to normal in 1 infant who 
was on a normal diet. 
COMMENT 


The development of deficiency of vitamin K in infants with diarrhea 
appears hardly surprising in the light of available knowledge concerning 
the metabolism of the vitamin. Rather, in view of the multiplicity of 
elements contributing to the development of the vitamin deficiency, 
the difficulty lies in the proper evaluation of the role of the various 
factors concerned in the causation of the hypoprothrombinemia. The 
main factors operating in the development of the deficiency appear 
to concern the exogenous supply and the intestinal absorption of the 
- vitamin, while disturbances in the ability of the liver to manufacture 
prothrombin seem of minor importance. 

The richest sources of vitamin K in human nutrition are the 
leafy vegetables,° which contribute a considerable proportion in the 
normal diet. Their contribution to the diet of the infant is smaller than 
to that of the older child, and vegetables are apt to be omitted when 
diarrhea develops. When vomiting is severe or when management with 
parenterally administered fluid is instituted, the oral intake of the 
vitamin may be reduced to zero. A second exogenous source of the 
vitamin, the importance of which is difficult to estimate, is furnished 
by the normal intestinal bacteria, particularly by the Escherichia 
coli group.* When diarrhea develops, the normal flora of the intestinal 
tract is frequently changed in such a way that the Esch. coli organisms 
are replaced by other bacteria, which perhaps form the vitamin 
less well. The importance of the type and the number of intestinal 
bacteria in the vitamin K economy of the body is indicated by animal 
experiments, which have shown that in certain species, such as rats, 
vitamin K deficiency may be produced with much greater ease than 
otherwise if the vitamin K-free diet contains a supplement of a 
sulfonamide compound.’ At present in most hospitals sulfonamide 
compounds are administered almost routinely in the management of 


6. Dam, H.: Vitamin K: Its Chemistry and Physiology, in Nord, F. F., and 
Werkman, C. H.: Advances in Enzymology, New York, Interscience Publishers, 
Inc., 1942, vol. 2, p. 285. 

7. Daft, F. S., and Sebrell, W. H.: Sulfonamides and Vitamin Deficiencies, 
in Harris, R. S., and Thimann, K. V.: Vitamins and Hormones, New York, 
Academic Press, Inc., 1945, vol. 3, p. 49. 
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diarrhea in infants. Changes in the intestinal flora occurring in the 
course of the diarrhea or produced by the administration of sulfona- 
mide compounds may then constitute a contributing factor in the 
reduction of the exogenous supply of vitamin K. 

The supply of vitamin K available to the body, like that of other 
fat-soluble vitamins, may be limited by the conditions of intestinal 
absorption. For instance, owing to interference with intestinal absorp- 
tion in the absence of bile salts from the intestine, hypoprothrombinemia 
may develop in obstructive jaundice or in the presence of a biliary 
fistula. Disturbances in the normal relations of the digestive process 
may also be the cause of faulty absorption. The development of vitamin 
K deficiency in rats receiving large amounts of liquid petrolatum in 
their diet,? and in patients suffering from sprue, suggests that the 
rapid passage of the intestinal contents and their abnormal bulk 
or consistency may be the cause of decreased absorption of the 
vitamin. Hypoprothrombinemia in patients with ulcerative colitis 
and multiple intestinal polyposis may be referable to a similar mechan- 
ism or may be caused by the abnormal condition of the intestinal 
epithelium. In the diarrhea of infants, disturbances such as those 
mentioned previously occur in varying degree and may indeed be the 
most important cause of the deficiency. 

The formation of prothrombin in the body appears dependent on 
the functional state of the liver. When hepatic dysfunction becomes 
severe, hypoprothrombinemia which is not susceptible to treatment 
with vitamin K develops. In infants with chronic diarrhea, who are 
frequently in a generally debilitated state and suffering from severe 
malnutrition, hepatic damage may well develop, The few pertinent 
laboratory data available for such infants, such as the generally low 
serum protein levels and the occasional positive result of the cephalin 
flocculation test, suggest this interpretation. In the cases here presented, 
the prompt response of the prothrombin time when tested to the 
administration of vitamin K, indicates that the functional state of the 
liver was not sufficiently impaired to interfere with the synthesis of 
prothrombin. In 2 of the cases the prothrombin time following the 
administration of vitamin K was shorter than normal, a response 
that is observed with this form of therapy when hypoprothrombinemia 
occurs in the presence of normal hepatic function. 

One may wonder what effect blood or plasma, which are often 
administered to chronically ill infants, may have on their prothrombin- 
emia. While beneficial effects may be expected from fresh blood, which 


8. Elliott, M. C.; Isaacs, B., and Ivy, A. C.: Production of “Prothrombin 
Deficiency” and Response to Vitamins A, D and K, Proc. Soc. Exper. Biol. & 
Med. 48:240, 1940. 
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is a significant source of prothrombin and was formerly universally 
used for transfusion, no such results can be hoped for from stored blood 
and the various preparations of plasma, which are deficient or entirely 
lacking in prothrombin. 


REPORT OF CASES 


Case 1.—B. F., a 1 year old child with a history of adequate feeding, weighed 
only 16 pounds (7,260 Gm.) on admission to the hospital. He appeared poorly 
nourished and moderately dehydrated. He had had pertussis at some time during 
his first year. Ten days before admission diarrhea and vomiting developed. 
On examination the culture of the stool yielded Shigella alkalescens. He was 
treated with sulfonamide compounds for ten days. For four days he received 
no food by mouth and was maintained by intravenous drip. Three days after 
formula feedings were started, it was noted that a finger prick bled for fifteen 
hours and that there was continuous bleeding at the site where fluids had been 
given by vein. The stools were dark reddish brown. The platelet count was 
355,000 per eubic millimeter, and the clotting time was prolonged. The pro- 
thrombin time was 76.8 seconds (dilution constant 75). He received 5 mg. of 
vitamin K (synkayvite) daily for the next three days. At the end of this time 
his prothrombin time was 14.7 seconds (dilution constant 1.7). The bleeding had 
stopped after the first injection of the vitamin. At no time did he appear par- 
ticularly ill, and he was well when discharged. 


Case 2—G. A., a 2 month old artificially fed infant, who had never 
eaten well, began to vomit and have diarrhea one week before admission to the 
hospital. He weighed 1 pound (450 Gm.) less than at birth and was somewhat 
dehydrated and mildly acidotic. Cultures of stool yielded Proteus morgani. 
He was treated with sulfadiazine for nine days and fed almost entirely by 
intravenous drip, receiving adequate calories, protein and electrolytes. On the 
fourteenth day the stools became bloody. The prothrombin time was 80.2 seconds 
(dilution constant 56). He was given 5 mg. of vitamin K, and the blood 
disappeared from the stools. The next day, after one more injection of the 
vitamin, the prothrombin time was 23.5 seconds (dilution constant 4.1). The 
child continued to be desperately ill for another three weeks but was finally 
discharged well. 


Case 3.—C. N., a 10 month old boy from an extremely poor home, had been 
fed an evaporated milk formula from birth. He had a long period of diarrhea 
and vomiting, from which he recovered. The symptoms recurred ten days before 
his admission to the hospital. He was emaciated and dehydrated. His weight 
was 9 pounds (4,080 Gm.). On examination a stool culture yielded both 
Shigella paradysenteria (Flexner) and Proteus morganii. He received sulfa- 
diazine for eighteen days. He was treated by starvation and by the administration 
of parenteral fluids for three days. During the next twenty-four days he alternated 
between oral feedings of a skimmed milk formula, which he took in inadequate 
amounts, and starvation with intravenous alimentation. On the last day of this 
period his prothrombin time was 52.6 seconds (dilution constant 32). He received 
5 mg. of vitamin K daily for five days, at the end of which time his prothrombin 
time was 23.6 seconds (dilution constant 3). Feedings were gradually resumed; 
the diarrhea stopped and he recovered. 


Case 4.—G. G., a 4 month old infant, artificially fed from birth, had diarrhea 
twelve days before admission. He was treated with sulfathiazole for six days 
and seemed well. Three days later diarrhea recurred, and he began to vomit 
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all his feedings. Cultures of stool yielded P. morganii. After nine more days 
of conservative therapy with sulfathiazole, reduced feedings and fluids by 
subcutaneous injection all feedings by mouth were stopped and he was maintained 
by intravenous drip for twelve days. On the eighth day of this regimen his 
prothrombin time was 34 seconds (dilution constant 10.9). No bleeding was 
noted. The infant received 5 mg. of vitamin K daily for five days. At the 
end of this time his prothrombin time was 18.2 seconds (dilution constant 2.7). 
Therapy with vitamin K was continued for some time longer. The diarrhea 
finally stopped after the administration of streptomycin, and the infant was 
discharged well. 


Case 5.—F. W., a 4 month old infant gained well on breast and formula 
feeding. Fever, diarrhea and vomiting developed. As the diarrhea continued on a 
reduced diet, she was starved for a day and a half and treated by intravenous drip. 
She then did well for a week and gained weight. The diarrhea and vomiting recurred; 
she was again treated by intravenous drip and almost no food was given by 
mouth. Sulfonamide therapy was carried out during the first week of the 
illness and again for a period of nine days following the recurrence of the 
gastroenteritis. Cultures of stool yielded an unidentified type of Salmonella. 
Four days after feedings were resumed for the second time the stools were 
noted to be brownish. The prothrombin time was 30.9 seconds (dilution 
constant 6.1). Four days later, without the administration of additional vitamin 
K the prothrombin time had fallen to 19.5 seconds (dilution constant 1.8). 


Case 6.—J. B., a 5 month old infant, weighed 5 pounds 5 ounces (2,410 Gm.) 
at birth. She was fed on whole milk. Except for a short episode of diarrhea 
she was said to have done well. Diarrhea and vomiting developed four days 
before admission. At the time of admission she weighed 101% pounds (4,760 Gm.) 
and was moderately dehydrated and acidotic. Cultures of stool revealed no 
pathogenic bacteria. She was starved for four days and treated with fluids by 
parenteral injection. She was then given a skim milk formula for three days, 
but, as diarrhea and vomiting persisted, all feeding by mouth was stopped, and 
she received food and fluid by intravenous drip for eight days. She received 
sulfonamide compounds for the first eight days in the hospital and again during 
the last five days of her life because of an infection of the blood stream with 
Achromobacter pestifer caused by the contamination -of a solution of protein 
hydrolysate. Two days before death a bloody mucous discharge was noted in 
the nose and throat. The prothrombin time was 61.8 seconds (dilution constant 
37). She was given 4 mg. of vitamin K every eight hours, and the bleeding 
stopped. She suddenly died the following night. 


Case 7.—B. C., a 7 month old infant, had had intermittent diarrhea and 
vomiting for two months, with an exacerbation of symptoms for three weeks 
before admission. Of late the stools had contained blood. Petechiae and 
ecchymoses had appeared on the body and in the mouth. She had been unable 
to take much food because of her gastrointestinal disturbance and had been 
treated with parenterally administered fluids. Early in the illness sulfonamide 
therapy had been given, but, as no apparent benefit ensued, the drug was dis- 
continued a month before admission. The red blood cell count had varied 
between 2,000,000 and 3,000,000 per cubic millimeter, the hemoglobin between 6 and 
8 Gm. per hundred cubic centimeters of blood and the white blood cell count between 
2,500 and 5,000 per cubic millimeter. There was a pronounced granulocytopenia. 
The blood picture had been only slightly influenced by multiple transfusions of 
whole blood. At the time of her admission to the hospital the hematologic 
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picture obtained was similar to that already described. The reticulocyte count 
was 0.6 per cent; the platelet count was 140,000 per cubic millimeter. Cultures 
of the stools were negative for pathogenic bacteria. She was again treated wit! 
fluids given intravenously and with transfusions of blood and was given no food 
by mouth. Her prothrombin time on the third hospital day, four days before 
her death, was 33.9 seconds (dilution constant 7.6). In spite of the administration 
of 20 mg. of vitamin K there was no abatement of the hemorrhagic diathesis. 
At necropsy punctate hemorrhages were found in many organs. The intestinal 
mucosa was edematous, and shallow ulcers were found throughout the colon. 
The bone marrow showed hypoplasia of the red cell series, with suppression 
of the granulocytes. 


Comment on the Case Reports——All 7 infants had severe diarrhea 
and received only milk feedings with periods of intravenous alimentation, 
when no food was given by mouth. For the most part adequate calories, 
water, electrolytes and vitamins A, B, C and D were administered during 
these periods. Several of the infants were given transfusions of 
stored blood. Every infant but 1 was being treated or had recently 
been treated with sulfonamide compounds at the time when the hypo- 
prothrombinemia was present. In case 6 it is doubtful that the bac- 
teremia from the saprophytic organism A. pestifer was of pathologic 
significance and contributed to the prothrombin deficiency. In case 7, 
the only instance in which the term “cachectic purpura” might be 
applied, the hypoplastic anemia may have been caused by the long- 
continued nutritional disturbance or may itself have been the primary 
cause of illness. In this case alone the administration of vitamin K 
failed to cause cessation of bleeding. 


SUMMARY AND CONCLUSIONS 


The occurrence of hypoprothrombinemia, usually accompanied with 
some bleeding, has been described in 7 infants suffering from chronic 
diarrhea. 


Six of the infants had no bleeding after the administration of vitamin 
K. In 5 cases the prothrombin time promptly fell to a normal level or 
lower. 

The possible causes of vitamin K deficiency in these infants have been 
considered. They are: insufficient intake, failure of synthesis owing 
to a shift in the bacterial flora caused by the disease itself and/or by 
the action of sulfonamide compounds and, last, decreased absorption 
from the intestinal tract. 

It seems probable that in many instances of prolonged malnutrition 
in infancy and childhood hypoprothrombinemia may be the underlying 
cause of a hemorrhagic diathesis. The administration of vitamin K to 
such patients as a prophylactic measure would seem advisable. 





SIGNIFICANCE OF DOWNWARD T WAVES IN PRECORDIAL 
LEADS OF NORMAL CHILDREN 


EMANUEL GOLDBERGER, M.D. 
NEW YORK 


— THE past the use of precordial leads in children was of limited 
value. The reason for this is that while a disease such as rheumatic 
fever can produce downward T waves in precordial leads, downward 
T waves in these leads can be obtained from normal children. This 
has been pointed out by Master, Dack and Jaffe, Levy and Bruenn,’ 
Robinow, Katz and Bohning * and many others. 

The observations described in this paper are of value in overcoming 
this difficulty. 

MATERIAL AND METHOD 


Fifty normal children were studied. They were selected at random from 
the surgical ward of Lincoln Hospital, New York. The children selected were 
convalescing from traumatic conditions such as fractures and from minor surgical 
procedures. Their ages ranged from 5 to 11 years. In all the cases, the three 
standard leads and at least one precordial lead, with the precordial electrode in 
the fifth intercostal space on the left midclavicular line were taken. When this 
precordial lead showed a downward T wave, and in many of the cases with an 
upward T wave, in this lead, the following six unipolar precordial leads were 
taken with my indifferent electrode of zero potential,t according to the recom- 
mendations of the American Heart Association®: precordial lead V:, electrode 
in the fourth intercostal space to the right of the sternum; precordial lead V:2, 
electrode in the fourth intercostal space, to the left of the sternum; precordial 
lead Vs, electrode placed midway on a line between the positions of lead Vz and 
lead V4; precordial lead V,, electrode in the fifth intercostal space, on the left 
midclavicular line; precordial lead Vs, electrode on the left anterior axillary 


This work was done under a Fellowship of the Martha M. Hall Foundation. 

From the Cardiographic Laboratory, Montefiore Hospital for Chronic Diseases. 

1. Master, A. M.; Dack, S., and Jaffe, H. L.: Chest Leads in Normal 
Children, Proc. Soc. Exper. Biol. & Med. 32:1529, 1935. 

2. Levy, R. L., and Bruenn, H. G.: The Precordial Lead of the Electro- 
cardiogram (Lead IV) as an Aid in the Recognition of Active Carditis in Rheu- 
matic Fever, Am. Heart J. 10:881, 1935. 

3. Robinow, M.; Katz, L. N., and Bohning, A.: The Appearance of the 
T Wave in Lead IV in Normal Children and in Children with Rheumatic Heart 
Disease, Am. Heart J. 12:88, 1936. 

4. Goldberger, E.: A Simple Electrocardiographic Electrode of Zero Potential 
and a Technic of Obtaining Augmented Unipolar Extremity Leads, Am. Heart 
J. 23:483, 1942. 

5. American Heart Association: Standardization of Precordial Leads, Am. 
Heart J. 15:107 and 235, 1938. 
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line, at the same level as lead V., and, precordial lead Vs, electrode on the left 
midaxillary line, at the same level as lead V.. 


RESULTS 


Nine children (18 per cent) showed a downward T wave in the 
precordial lead taken in the fifth intercostal space on the left mid- 
clavicular line. Chart 2 shows a typical case of this type. Chart 1 
shows a typical case in which this precordial lead was upward. 

The significance of the downward T wave in the precordial lead can 
be explained in the following way: 

In a series of recent papers*® I pointed out that unipolar leads that 
overlie or face the epicardial surface of the right ventricle show an RS 
pattern. That is, there is an initial R wave followed by an S wave. 
Occasionally an additional upward deflection (R’) occurs. In pre- 


Chart 1.—Tracing of the precordial leads of a 7%4 year old normal girl. 


cordial leads that show this pattern the T wave may be upward or 
downward.® Unipolar leads that overlie or face the epicardial surface 
of the left ventricle, on the other hand, show a qR pattern. That is, 
there is a small initial q wave followed by a tall R wave. Occasionally 
an S wave may follow the R. Precordial leads that show a qR or 
a qRs pattern have upward T waves.® 

Charts 1 and 2 can be analyzed according to this concept. 

Chart 1 is a tracing of the precordial leads of a 7% year old girl. 
Precordial leads V,, V., V, and V, show an RS pattern. This indi- 


6. (a) Goldberger, E.: An Interpretation of Axis Deviation and Ventricular 
Hypertrophy, Am. Heart J. 28:621, 1944; (b) The Differentiation of Normal 
from Abnormal Q Waves, ibid. 30:341, 1945; (c) The Basic Electrocardiographic 
Patterns of Bundle Branch Block, J. Lab. & Clin. Med. 30:213, 1945. (d) Gold- 
berger, E., and Schwartz, S. P.: The Electrocardiogram in Chronic Pulmonary 
Disease, Am. Rev. Tuberc. 53:34, 1946. 





620 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


cates that these leads are facing the epicardial surface of the right 
ventricle. The T waves are downward in leads V,, V, and V, and 
upward in lead V,. Lead V, shows a qRs pattern and lead V, shows 
a qR pattern. This indicates that these leads are facing the epicardial 
surface of the left ventricle. The T waves are upward in both of 
these leads. 

This tracing shows that precordial leads that face the epicardial 
surface of the right ventricle may have downward and upward T waves. 
If one precordial lead had been obtained from this patient at different 
times, slight variations in the position of the electrode would have 
caused T to vary frora an upward to a downward shape. 

Chart 2 is the tracing of a normal 6 year old boy. Precordial leads 
V,, V., V3, V, and V, show an RS pattern. This indicates that these 


Chart 2.—Tracing of the precordial leads of a 6 year old normal boy. 


leads are facing the epicardial surface of the right ventricle. The T wave 
is downward in leads V,, V,, V, and V,. It has become upward in 
lead V,. Precordial lead V, shows a qRs pattern. This indicates that 
it is facing the epicardial surface of the left ventricle. The T wave is 
upward. 

In all the other cases with a downward T wave in the one precordial 
lead, there was an RS pattern in this lead, indicating that it faced the 
epicardial surface of the right ventricle. In each of these cases, 
T became upward when the electrode was moved to the left, to points 
V; or V,, where the ORS complex changed to a qR pattern, indicating 
that now the electrode was facing the epicardial surface of the left 
ventricle. 

COMMENT 


The observation that precordial leads that face the epicardial surface 
of the right ventricle may normally show either a downward or an 





GOLDBERGER—PRECORDIAL LEADS 621 


upward T wave but that precordial leads that face the epicardial sur- 
face of the left ventricle show only an upward T wave is important, 
because in such conditions as rheumatic fever and pericarditis the upward 
T waves of the precordial leads that face the epicardial surface of the 
left ventricle can become downward.’ When this occurs, a definitely 
abnormal condition is indicated. 

The exact mechanism that allows leads that face the epicardial 
surface of the right ventricle to show an upward or a downward T wave 
is not fully known.* In the precordial leads of adults the downward 
T wave is usually seen only in precordial lead V,; whereas in children, 
the downward T wave can be seen to the left of the sternum, as was 
pointed out previously. This may be in part due to the fact that 
clockwise rotation of the heart around its long axis may be more 
prominent in children than in adults. When this happens, more of 
the surface of the right ventricle faces the anterior chest wall. ‘“fow- 
ever, this does not completely explain the differences in the distribu- 
tion of the downward T wave that occurs in children and adults. 


CONCLUSION 

Precordial leads that face the epicardial surface of the right ventricle 
show an RS pattern. These leads may be associated with upward or 
downward T waves. In children, such patterns are obtained from leads 
near the sternum and as far left as the midclavicular line. 

Precordial leads that face the epicardial surface of the left ventricle 
show a qR or a qRs pattern. With this pattern, T is always upward 
in the precordial leads. This pattern often occurs on the extreme left 
side of the precordium, in the anterior axillary or midaxillary line. 
A qR pattern in association with a downward T wave in a precordial 
lead is always abnormal. 

Because of these observations, the use of multiple unipolar precordial 
leads for children is suggested. 


1814 Grand Concourse. 
7. Goldberger, E.: Electrocardiographic Patterns in Rheumatic Fever, to be 


published. 
8. Footnote 6, a, c and d. 





METABOLIC STUDIES ON RACHITIC INFANTS 


DONALD J. BARNES, M.D. 


MILDRED KAUCHER, M.S. 
AND 


BERTHA MUNKS, B.S. 
DETROIT 


|S pings the past fifteen years there has been a continuing conflict 
of data and opinions regarding the comparative effectiveness of 
vitamin D from ergosterol, the plant sterol activated by irradiation with 
ultraviolet rays and marketed under the name of viosterol, and the vitamin 
D preparations from animal sources such as tuna liver oil and cod liver 
oil. The latter are dependent chiefly on activated 7-dehydrocholesterol 
for their antirachitic effectiveness, the greater proportion of this probably 
being present in cod liver oil. Previous studies have chiefly employed 
one of two methods. Either they dealt with groups of healthy infants 
or with groups of rachitic infants who were given the various forms of 
vitamin D through the winter period and for whom consecutive roent- 
genograms were made and the diagnoses of each group compared with 
that of the other corresponding group, or serologic studies of calcium and 
phosphorus of similar healthy and rachitic groups were made at regular 
periods during the administration of vitamin D, and these results were 
compared. The chief weaknesses in these methods are that (1) minor 
changes in roentgenologic interpretation are so subject to individual varia- 
tion in diagnoses that even skilled technicians may fail utterly to read 
the same roentgenograms the same way, (2) serum calcium and phos- 
phorus determinations are so labile that a week or two of treatment will 
result in the restoration of an abnormal level to the normal, though the 
disease is obviously not eliminated, and (3) amounts of vitamin D of the 
various forms used have all been in such large quantities that differences 
in response to treatment could not appear. To demonstrate a difference, 
the minimal level of effective dosage must be reached. 

Another approach to this problem has been by studying the effects 
on mineral storage of the various forms of vitamin D. Jeans and 
Stearns have reported studies of this kind* and have been able to show 


1, Jeans, P. C., and Stearns, G.: Growth and Retentions of Calcium, Phos- 
phorus and Nitrogen of Infants Fed Evaporated Milk, Am. J. Dis. Child. 46:69 
(July) 1933. 
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actual differences. An additional approach to the problem is by com- 
parison of serum phosphatase levels. This method, in our hands, has 
seemed to have the advantage of more nearly measuring the rachitic 
state of the patient than have the first two mentioned here. 

It was felt that a study using calcium and phosphorus retentions as 
a basis for comparison, collecting serologic data, particularly phosphatase 
determinations, and relating these data to the type of vitamin D, which 
was given in daily amounts small enough so that differences would 
appear, might produce informative results. We were interested in 
knowing whether viosterol was as effective as tuna or cod liver sources 
of vitamin D (largely activated 7-dehydrocholesterol) and whether or 
not the phosphatase level, which we knew was high in rickets, fell 
toward normal with healing when compared with mineral retention as a 
criterion of recovery. We were also interested in observing whether 
or not the rate of phosphatase decline toward normal was directly 
influenced by the size of the dose of vitamin D and correlated with the 
rate of healing. If the latter proposition can be proved in the affirma- 
tive, then the phosphatase determination would seem to be a more reliable 
measure of the state or progress of a patient with rickets than either the 
serum calcium or the phosphorus determinations, or perhaps the roent- 
genogram. 

PART I. STATISTICAL EVALUATION OF DATA 

Statistical approach to the evaluation of the data was by the use of formulas 
based on Fisher’s method? for determining the significance of the means of small 
samples. One approach was by pairing, that is, by taking the difference between 
a value for each child before the administration of vitamin D and the value for 
that child after administration was started. By combining these differences for 
each group of patients at one week or other time intervals, ¢ values were obtained,® 
some of which were considered significant—that is, having a probability of not 
more than five times in a hundred, according to Fisher’s table of ¢ values. This 
method showed the rate at which significant changes in value occurred in each 
group. Significant rates of change are indicated by arrows on the average curves 
in the chart. 


2. Fisher, R. A.: Statistical Methods for Research Wotkers, Edinburgh, 
Oliver & Boyd, 1932. 
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where x =the differences between the values before 
vitamin D therapy and the values at a 
as later time interval during vitamin D therapy 
==the mean difference for the group 
n =the number of cases 
8,=the standard deviation for the group 
S(x) “=the summation of the squares of the x's 
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Another statistical approach was by comparison of means,* in which the mean 
value for one group was compared with the mean value for another group at a 
certain time interval after starting administration of vitamin D. If the average 
initial values for all groups were similar, this method was considered reliable 
for making subsequent comparisons between these groups. In the chart, these 
significant differences in magnitude are indicated by large dots. 


PART II, PROCEDURE 


This study was conducted at the Harper Hospital, Detroit, during two winter 
periods from December 1937 through July 1939. Observations were made on 30 
infants from 81 to 473 days of age, 22 of whom were boys and 8 girls. One 
patient, W. H., was included in two sets of observations, first in the group of 
negative controls and later in the group receiving 100 U.S.P. units of vitamin D 
as tuna liver oil daily. Negro patients numbered 18 and white 12. Patients for 
the study were chosen from a large group attending the outpatient clinic for 
rachitic infants at Harper Hospital and were selected on the basis of having 
physical signs of rickets, a serum phosphatase of 20 units or more per hundred 
cubic centimeters 5 and little or no vitamin D in their diet prior to these obser- 
vations. Each child’s stay in the metabolic ward approximated eight weeks. During 
the initial control period of two weeks or more, no vitamin D was given, while 
in the remaining six weeks of treatment various vitamin D preparations were 
given. The control group was an exception to this, and these infants received no 
vitamin D for four to five weeks. Four infants were included in each group, 
receiving daily one of the following vitamin D preparations: cod liver oil con- 
centrate, 270 U.S.P units of vitamin D; cod liver oil concentrate, 100 U.S.P. 


units; tuna liver oil, 270 U.S.P. units; tuna liver oil, 100 U.S.P. units; viosterol, 
270 U.S.P. units; viosterol, 100 U.S.P. units, and cod liver oil concentrate, 20,000 
U.S.P. units. The group receiving the last amount included 3 infants, and less 
attention was paid to initial serum calcium and phosphorus levels, since these 
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where X,; =the mean value for group 1 
X_ =the mean value for group 2 

m =the number of cases in group l 

, =the number of cases in group 2 


8,2=the standard deviation for group 1 


So2=the standard deviation for group 2 


5. Bodansky, A., and Jaffe, H. L.: Phosphatase Studies: III. Serum Phos- 
phatase in Diseases of the Bone; Interpretation and Significance, Arch. Int. Med. 
54:88 (July) 1934; Phosphatase Studies: V. Serum Phosphatase as a Criterion 
of the Severity and Rate of Healing of Rickets, Am. J. Dis. Child. 48:1268 
(Dec.) 1934. Morris, N.; Stevenson, M. M.; Peden, O. D., and Small, J. M. D.: 
The Significance cf Plasma Phosphatase in the Diagnosis and Prognosis of 
Rickets, ‘Arch. Dis. Childhood 12:45 (Feb.) 1937. Barnes, D. J., and Carpen- 
ter, M. D.: A Comparative Study in the Diagnosis and Treatment of Rickets 
with Observations of the Normal and Abnormal Serum Phosphatase, J. Pediat. 
10:596 (May) 1937. 
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infants were studied with particular reference to the serum phosphatase response. 
Four infants served as negative controls. 

After the observations in the metabolic ward were completed, the babies were 
sent to the outpatient clinic for further treatment. During the study, the infants 
were kept in a special metabolic ward staffed with four nurses. A room for 
making formulas was maintained with the help of a special hospital dietitian. 

Infants were kept on metabolic frames for seventy-two hours of each week, 
during which time all fecal and urinary excretions were collected and food samples 
were weighed for subsequent determination of calcium, phosphorus and _ total 
nitrogen. During the remainder of each week patients were kept on the same 
weighed diet, but no collections were made. Serum calcium, phosphorus and 
phosphatase values were determined weekly on blood drawn from the femoral 
vein. Hemoglobin values and red cell, white cell and differential counts were 
also determined weekly. Roentgenologic examination of the wrists was made 
every two weeks. After two preliminary metabolic observation periods, during 
which no vitamin D was given, it was administered each morning by means of 
a standardized dropper, the preparation being dropped on the tongue of the 
patient. All vitamin D preparations were specially assayed and furnished by the 
Upjohn Company. 

Collection of Urine——After the patient was placed on the metabolic frame at 
9 a. m., the time of the first urination was noted and this sample discarded. Urine 
was then collected from this time over a period of seventy-two hours. For male 
infants, urine was collected by the use of a rubber adapter and glass and rubber 
tubing leading into a bottle containing toluene and a small quantity of 10 per cent 
hydrochloric acid. In the case of female infants, thin rubber sheeting was attached 
to the infant with liquid adhesive and led into an 8 inch (20.3 cm.) evaporating 
dish below the frame. This dish was changed with each urination, and the speci- 
men, after the addition of 5 cc. of 10 per cent hydrochloric acid, was placed in 
the refrigerator. Twice during a twenty-four hour collection, the urine was 
washed into a volumetric flask containing 10 per cent hydrochloric acid and kept 
in the refrigerator until the seventy-two hour collection was completed. Simi- 
larly, urine collected in the bottles was held in the refrigerator until the three 
day specimen was completed and then made to volume. From this, some samples 
were taken for determination of total nitrogen, and others were measured into 
platinum crucibles for evaporating and ashing in a muffle furnace. A liter sample 
layered with toluene was saved for emergency use. 

Collection of Feces——Feces were collected in an 8 inch evaporating dish just 
below the frame. Carmine (0.25 Gm. in 1 ounce [30 cc.] of distilled water) 
was given by nursing bottle at 9 a. m. at the beginning of a seventy-two hour 
metabolic period. The first red marker to appear was saved, and feces thereafter 
were saved until the appearance of another red marker from carmine given at 
the end of seventy-two hours. Each sample was acidified immediately with 5 cc. 
of 10 per cent hydrochloric acid and placed in the refrigerator. Twice daily these 
samples were washed with 20 per cent hydrochloric acid into a 2 liter Erlenmeyer 
flask containing 200 cc. of 20 per cent hydrochloric acid. This was digested on 
a water bath for forty-eight hours after the last specimen had been washed in at 
the end of the seventy-two hour period. The contents were then sieved into a 
2 liter volumetric flask and made to‘volume with 20 per cent hydrochloric acid. 
Samples were pipetted out for determination of total nitrogen and also into 
platinum crucibles for evaporating and ashing in the muffle furnace. A liter 
sample was saved for emergency use. 
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Preparation and Sampling of Food.—Warm, distilled, sterile water, enough 
for one infant’s twenty-four hour feeding schedule was weighed’ into a 2 liter 
beaker. The prescribed amount of beta lactose was weighed into this. A 
weighed amount of powdered whole milk was added, and the mixture beaten with 
a rotary egg beater until all lumps were dissolved. Five or six sterile nursing 
bottles, depending on the feeding schedule, were weighed and the weighed formula 
poured into them. At the end of twenty-four hours, these bottles with the formula 
remaining in them were weighed back together, the difference in weight equaling 
the amount of formula taken by the baby. The powdered whole milk preparation 
was purchased in 50 pound drums and kept in a refrigerator. Samples of each 
drum of powdered whole milk were taken for determination of calcium, phos- 
phorus and total nitrogen and these data used for computing the calcium, phos- 
phorus and nitrogen intakes of the infant. Feeding formulas were varied as 
necessary, barley flour formulas occasionally being used, in which case the barley 
flour was sampled and analyzed. 

To each day’s formula was added enough 30 per cent solution of ferric chloride 
with a trace of copper to give approximately 1.5 mg. of iron per kilogram of 
body weight per day.* Ascorbic acid, 30 mg., was given daily. Depending on 
the age of the infant, Gerber’s prepared cereal, strained apricot and applesauce 
and strained carrots were given. These were weighed (usually 50 Gm.) into 
Pyrex casseroles. The dish and spoon were weighed after serving to determine 
the amount of food eaten by the infant. These products were bought in case lots 
obtained from a single “run” or “batch”; several cans from each case were 
analyzed for calcium, phosphorus and nitrogen, and averages were taken for 
that case. Values for cans from each case checked closely. 


Chemical Methods.—Food, feces and ashed samples of urine taken up in 10 
per cent hydrochloric acid were analyzed for phosphorus by the Fiske-Subbarow 
method 7 and for calcium by the Wang method. Determinations of nitrogen in 
food, feces and urine were made by Kjeldahl-Gunning method.® Serum phos- 
phorus was determined by the gasometric method of Kirk,1° phosphatase by 
Bodansky’s method 11 with the modification of precipitating the phosphorus and 
estimating it according to Kirk’s method. Serum calcium was determined by 
Clark and Collip’s modification of the Kramer and Tisdall method.12 


PART III. METABOLIC DATA 


Calcium Metabolism.—Calcium Intake : It has been noted that calcium 
retention in normal infants is dependent to a considerable extent on the 


6. Stearns, G., and Stinger, D.: Iron Retention in Infancy, J. Nutrition 13: 
127 (Feb.) 1937. 

7. Fiske, C. H., and Subbarow, Y.: The Colorimetric Determination of 
Phosphorus, J. Biol. Chem. 66:375 (Dec.) 1925. 

8. Wang, C. C.: Improvements in the Methods for Calcium Determination 
in Biological Material, J. Biol. Chem. 111:443 (Oct.) 1935. 

9. Hawk, P. B.; Bergeim, O.; Oser, B. L., and Cole, A. G.: Practical 
Physiological Chemistry, ed. 11, Philadelphia, P. Blakiston’s Son & Co., 1937. 

10. Kirk, E.: Gasometric Microdetermination of Phosphoric Acid, J. Biol. 
Chem. 106:191 (Aug.) 1934. 
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calcium ingested.’ In order that the variability of intake would not com- 
plicate the interpretation of retention values resulting from the different 
vitamin D preparations administered, it was thought advisable to main- 
tain the calcium intake of these infants and the phosphorus and nitrogen 
as well, since their food was largely milk, at approximately the same 
level per kilogram of body weight. An effort was made to keep the 
daily calcium intake at 150 mg. per kilogram of body weight,’ the diet 
being increased according to increase in body weight. However, owing 
to regurgitation and to anorexia sometimes associated with respiratory 
infections or with the physical debility of the rachitic state of the 
patient, this constant calcium intake could not be maintained for all 
infants studied. 

Calcium intakes for two hundred and six periods of observation 
ranged from 92 to 223 mg. per kilogram per day, averaging 141 mg., with 
70.9 per cent of all observations falling between 120 and 160 mg. 
These values for calcium intake approximate those of normal infants 
studied by Jeans and Stearns,’ who reported ingested calcium ranging 
from 95 to 189 mg. per kilogram daily. The average daily calcium intake 
in milligrams per kilogram of body weight for our groups (referred to 
according to the kind and amount of vitamin D given) were as follows, 
in order of decreasing magnitude; 270 units as viosterol, 160 mg.; 
270 units as cod liver oil concentrate, 148 mg.; 270 units as tuna 
liver oil, 145 mg.; 20,000 units as cod liver oil concentrate, 144 mg.; 
no vitamin D given (negative controls), 139 mg.; 100 units as viosterol 
137 mg.; 100 units as tuna liver oil, 130 mg. ; and 100 units as cod liver 
oil concentrate, 128 mg. These averages include the calcium intake 
during the preliminary periods of observation in which no vitamin D 
was being administered as well as that during periods of vitamin D 
administration. It will be noted that the groups receiving 270 units of 
vitamin D daily averaged higher calcium intakes than did the other 
groups. In the latter groups, who received 100 units daily, and in the 
groups who received 20,000 units per day, there ‘was less effort to 
force feedings during periods of study, as it was hoped thereby to 
eliminate regurgitation. 

By statistical analysis, using comparison of means, the was 
calcium intakes of the groups studied were found not to be significantly 
different from each other, although a numerical difference did exist. 
Also, by statistical comparison of the calcium intakes through pairing 


11. Bodansky, A.; Hallman, L., and Bonoff, R.: Phosphatase Studies: II. 
Determination of Serum Phosphatase; Factors Influencing the Accuracy of the 
Determination, J. Biol. Chem. 101:93 (June) 1933. 

12. Clark, E. P., and Collip, J. B.: A Study of the Tisdall Method for the 
Determination of Blood Serum Calcium, with a Suggested Modification, J. Biol. 
Chem. 683:461 (March) 1925. 
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each intake with the calcium intake in the premedication period of that 
group, no significant difference could be noted within the separate 
groups throughout the weeks studied. 

Calcium Excretion: Not all observations included data obtained 
through the separation of feces and urine, but in 48 studies of groups 
including negative controls and other groups during periods in which 
no vitamin D was given, the daily fecal calcium ranged from: 56 to 
157 mg. per kilogram of body weight, averaging 121 mg. 

In 114 observations during vitamin D therapy the range of fecal 
calcium was 50 to 160 mg. per kilogram daily, averaging 88 mg., a 
decrease of 27.2 per cent from the average fecal calcium of the groups 
receiving no vitamin D. This decrease in fecal calcium during the 
administration of vitamin D to rachitic children is in accord with the 
observations of previous investigators.** 

In 48 observations during periods when no vitamin D was given, 
daily urinary calcium ranged from 0 to 24 mg. per kilogram, averaging 
2.5 mg. During one hundred and fourteen periods when vitamin D 
was given, calcium values ranged from 0 to 19 mg., averaging 3.9 mg., 
showing a slight rise during the healing process, an indication of 
increased calcium metabolism. These observations have been made 
previously by Schabad,'’* and confirmed later by Telfer’?* and again 
by Orr.*® No difference in urinary calcium excretion could be noted 
from variation in kind or amount of vitamin D administered. The 
group of negative controls showed no appreciable lowering of fecal 
calcium or rise in urinary calcium during the weeks studied. 

Calcium Retention: Calcium retention before vitamin D administra- 
tion was at a low level, at which it fluctuated with calcium intake. After 
vitamin D was given this correlation with intake was disturbed, the 
retention rising quickly regardless of minor fluctuations in intake, and 
then reestablishing itself.on a higher level. 

Calcium retention in sixty-two premedication periods and negative 
control periods ranged from —22 to 61 mg. per kilogram of body weight 
per day, averaging 20.4 mg. The higher value of 61 mg. was noted 
in the case of G. K. whose intake throughout the experiment was higher 
than the average. 

Arranged in order of decreasing magnitude, the average calcium 
retentions for the various groups while receiving no vitamin D were as 


13. Schabad, J. A., and Sorochowitsch, R. F.: Ist der weisse Lebertran bei 
der Behandlung der Rachitis dem gelben gleichwertig ? Arch. f. Kinderh. §7:276, 1912. 

14. Telfer, S. V.: Studies on Calcium and Phosphorus Metabolism: II. The 
Metabolism of Calcium and Phosphorus in Rickets, Quart. J. Med. 16:45 (Oct.) 
1922. 

15. Orr, W. J.; Holt, L. E., Jr.; Wilkins, L., and Boone, F. H.: The Calcium 
and Phosphorus Metabolism in Rickets, with Special Reference to Ultraviolet Ray 
Therapy, Am. J. Dis. Child. 26:362 (Oct.) 1923. 





TABLE 1.—Average Twenty-Four Hour Retention of Calcium, Phosphorus and 
Nitrogen Per Kilogram of Body Weight; and Average Serum Calcium, 
Phosphorus and Phosphatase Values Per Hundred Cubic Centimeters 
for Infants Used as Negative Controls and for Those Receiving 
Vitamin D from Different Sources and in Different Amounts 
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Source: Cod Liver Oil Concentrate 
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During some periods of observation, serologic data or data on mineral retention were not 
available for certain subjects. The figures in parentheses show the number of subjects for 
whom data are available. 
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follows: 270 units as tuna liver oil, 31.5 mg. per kilogram per day; 
270 units as cod liver oil concentrate, 24.3 mg.; 20,000 units as cod 
liver oil concentrate, 23.0 mg.; 100 units as tuna liver oil, 20.8 mg.; 
270 units as viosterol, 20.3 mg.; 100 units as cod liver oil concentrate, 
15.5 mg., and 100 units as viosterol, 7.5 mg. These differences were not 
found to be statistically significant. 

It is well to note that an adequate diet alone was not sufficient to 
raise the calcium retention above an average of 31 mg. per kilogram per 
day in the control group, a level of which occurred in the third week of 
observation.. Subsequently in this group in the fifth week the calcium 
retention declined to an average of 9 mg. per kilogram. 

After administration of the various vitamin D preparations, three 
different types of response were noted as to the rate at which maximum 
calcium retention was attained. First, the group receiving 20,000 units 
of vitamin .D as cod liver oil concentrate showed the greatest and most 
rapid rise in calcium retention, attaining a maximum of 73 mg. per 
kilogram per day in the first week of medication; then this declined 
until at the end of the fifth week of therapy the average retention was 
32 mg. per kilogram. 

Second, there was the response typified by a rise to an average 
maximum calcium retention of from 59 to 71 mg. per kilogram by the 
second or third week of medication and the subsequent fall to values of 
from 48 to 52 mg. by the end of six weeks of medication (table 1). 
This class included responses of groups receiving 100 and 270 units 
of vitamin D as cod liver oil concentrate, 270 units as viosterol and 
270 units as tuna liver oil. 

A third type was shown by the group receiving 100 units as viosterol. 
In this, the average maximum of 59 mg. of calcium retention per 
kilogram per day was attained only by the end of the six weeks of 
therapy. By statistical analysis, as indicated by arrows and large dots 
on the chart, this group seemed to show the least significant rise in 
calcium retention. In other words, response of the group to 100 units 
of vitamin D as viosterol was the slowest of any receiving therapy. 

Although numerically the group receiving 270 units as viosterol 
seemed to show a decided rise in calcium retention, yet statistically this 
group actually showed a slightly inferior response since at only the 
third and fourth weeks could any significant difference from the control 
group be demonstrated, and no statistical difference could be shown 
at any time from calcium retention value during the premedication period. 

In the group receiving 100 units as tuna liver oil, numerically the 
maximum calcium retention of 54 mg. per kilogram was attained only 
by the sixth week of medication, but statistically the values for the 
second and third weeks of therapy. were significantly different from the 
initial value, indicating a fair rate of rise. 
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WH OMFERING SIGNIFICANTLY STATISTICALLY FROM INITIAL VALUE 
© OFFERING SIGNIFICANTLY STATISTICALLY FROM CONTROL GROUP 


Chart 1.—Data are shown on the serum phosphatase, calcium and phosphorus 
storage of rachitic patients receiving 100 units of vitamin D daily as cod liver oil 
concentrate, tuna liver oil and viosterol. Here the minimal effective amounts 


needed for improvement seem to have been reached. Cod liver oil concentrate is 
statistically significantly superior to tuna liver oil and both are superior to viosterol 
in increasing the storage of calcium and phosphorus. 
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Chart 2.—Serum phosphatase and calcium and phosphorus storage data are 
shown from rachitic patients who received 270 units of vitamin D as cod liver oil 
concentrate, tuna liver oil and viosterol. Statistically, the group receiving cod liver 
oil concentrate shows the greatest response to treatment; the group receiving tuna 
liver oil is second in response and the group receiving viosterol last. 
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The average maximum retention reached by the groups referred to 
according to the preparations and amounts of vitamin D are listed in 
order of decreasing magnitude 20,000 units as cod liver oil concentrate, 
73 mg.; 270 units as cod liver oil concentrate, 71 mg.; 270 units as 
tuna liver oil, 66 mg.; 270 units as viosterol, 61 mg.; 100 units as cod 
liver oil concentrate, 59 mg.; and 100 units as viosterol, 59 mg.; and 
100 units as tuna liver oil, 54 mg. per kilogram per day. During one 
hundred and forty-four periods of vitamin D administration, calcium 
retention for all infants ranged from 4 to 89 mg. per kilogram per day, 
averaging 49.2 mg., a rise of 141.2 per cent over the average calcium 
retention of 20.4 mg. of the premedication and negative control groups. 

Comparing these values with those of normal infants, as cited by 
Jeans and Stearns,’ one observes that calcium retentions as high as 
90 mg. per kilogram on a calcium intake of 155 mg. were noted by 
these authors, as well as a lower calcium retention of 25 mg. on an 
intake of 141 mg. of calcium. A calcium retention of at least 40 mg. 
per kilogram has been noted by Stearns '® as desirable for artificially 
fed infants. 

Orr and others,’® in citing early experiments of Schabad on 
rachitic infants, stated that this author had noted that in active rickets 
only small amounts of calcium and phosphorus were retained and 
that not infrequently the output exceeded the intake. When rickets 
healed, large amounts of calcium and phosphorus were retained. 
Subsequently there was a gradual return to the normal retention values. 
The rise and fall after medication were noted in our studies, although 
in the case of the group receiving 100 units of vitamin D as viosterol 
the calcium retention rose slowly to a maximum of 59 mg. in the 
last week of observation, namely the sixth, and any subsequent fall 
could not of course be observed. The same seemed to be true of the 
group receiving 100 units as tuna liver oil. 

One approach to judging the efficiency of these different types and 
amounts of vitamin D preparations in curing rickets was to compare 
the increase in calcium retentions effected by administration of the 
different preparations to the infants studied. 

The necessity of having a similar initial retention for each group 
as a starting point for comparative purposes and of eliminating such 
factors as individual reactions and differences of intake among the 
infants led to the selection of the statistical approach of pairing each 
calcium retention of a particular child with the retention during the 
premedication period of the same child. Although the graphs show 
that the calcium retention did rise perceptibly with all these vitamin D 
preparations, only significant rises, as indicated by the “t” values, 


16. Stearns, G.: The Significance of the Retention Ratio of Calcium: Phos- 
phorus in Infants and Children, Am. J. Dis. Child. 42:749 (Oct.) 1931. 





TABLE 2.—Twenty-Four Hour Retention of Calcium, Phosphorus and Nitrogen 
Per Kilogram of Body Weight; and Serum Calcium, Phosphorus and Phes- 
phatase Values Per Hundred Cubic Centimeters 


Source of Vitamin D was One Hundred or Two Hundred and Seventy Units as 
Cod Liver Oi! Concentrate Daily 
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Parentheses around the figure for age in days indicates that no data on mineral retention 
ere available for this period of observation but a sample for serologic study was taken at 
this age. 
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TaBLeE 3.—Twenty-Four Hour Retention of Calcium, Phosphorus and Nitrogen 
Per Kilogram of Body Weight; and Serum Calcium, Phosphorus and 
Phosphatase Values Per Hundred Cubic Centimeters 


Source of Vitamin D was One Hundred or Two Hundred and Seventy Units as 
Tuna Liver Oil Concentrate Daily 
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Parentheses around the figures for age in days indicates that no data on mineral retention 
are available for this period of observation but a sample for serologic study was taken at 
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TaBLE 4.—Twenty-Four Hour Retention of Calcium, Phosphorus and Nitrogen 
per Kilogram of Body Weight; and Serum Calcium, Phosphorus and 


Phosphatase Values per Hundred Cubic Centimeters 


Source of Vitamin D was One Hundred or Two Hundred and Seventy 
Units as Viosterol Daily 
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Parentheses around the figures for age in days indicates that no data on mineral retention 
be available for this period of observation but a sample for serologic study was taken at 
Ss age. 
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were considered in drawing the general conclusions that, in raising 
calcium retention, cod liver oil concentrate as a source of vitamin D 
is superior to tuna liver oil in doses with a content both of 100 and 
of 270 units of vitamin D per day, as evidenced by its causing a 
significant rise in calcium retention over a longer period of time; and 
that viosterol containing units of 100 and 270 per day ranked the 
lowest of the vitamin D preparations tested, the rise in calcium reten- 
tion not being statistically significant when compared with initial 
retention values. Twenty thousand units as cod liver oil concentrate 
seemed to produce a great initial calcium retention in the first week of 
medication, but the effect was not sustained through the remaining 
four weeks, in none of which were the retention values significantly 
higher than in the premedication period. It seems probable that this 
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Chart 3.—A, showing control group of rachitic patients who received no vitamin 
D during observation periods. There are no statistically significant points for 
phosphatase or for calcium or phosphorus retention. B, showing graphically, data 
from patients who received 20,000 units of vitamin D (as cod liver oil concen- 
trate) daily. Serum phosphatase values fell significantly during three periods of 
treatment. The calcium and phosphorus retention curves have a different 
configuration from those of patients given small amounts of vitamin D. There 
appears to be a rapid storage of mineral and then a drop in storage to what may be 
a point below that of simple maintenance of normal positive balance. The curve 
suggests that had it been extended, with the cumulative effect of high dosage of 
vitamin D, there might have been a “washing out” of mineral and a consequent 
storage below the optimal level. 


large dose of vitamin D results in a rapid filling of depleted reservoirs, 
with a subsequent maintenance level somewhat lower than that achieved 
with small doses of vitamin D. There is, however, the suggestion 
that there may be a tendency of these tremendous doses of vitamin D 
to “wash out” calcium from the body. Unfortunately, observations 
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were not carried on long enough to determine this, which determin- 
ation might be quite important in view of the present claims being 
made for the efficiency of a single large dose of vitamin D in the pre- 
vention or cure of rickets. 

In another approach to the question of the rate or the degree of 
influence of the different varieties and of different dosages of vita- 


TABLE 5.—Twenty-Four Hour Retention of Calcium, Phosphorus and Nitrogen 
per Kilogram of Body Weight; and Serum Calcium, Phosphorus and Phos- 
phatase Values per Hundred Cubic Centimeters 
Source of Vitamin D when Indicated was Cod Liver Oil Concentrate 
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min D preparations, the mean of each group for each week was 
compared with the mean of a group of negative controls to whom no 
medication was given. Judging from significant ¢ values, we found 
that the group receiving 20,000 units of vitamin D as cod liver oil 
concentrate was the first to show a significant difference from the con- 
trols (one week after medication), with the groups receiving 270 and 
100 units as tuna liver oil and as cod liver oil concentrate next and the 
groups receiving 270 and 100 units as viosterol last. 

A statistically significant difference in their influence on calcium 
retention between the doses containing 270 and 100 units of vitamin D 
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for each group cannot be demonstrated by the pairing method under 
the conditions of our experiment. Nor do we feel that their means 
can be compared accurately, since the groups receiving 270 units had 
numerically greater premedication calcium retentions and greater average 
calcium intakes than did the groups receiving 100 units. 

In the periods when no medication was given there was a significant 
correlation between calcium intake and calcium retention. Owing to 
the pronounced effect of the vitamin D on calcium retention, no sig- 
nificant correlation could be demonstrated between calcium intake and 
calcium retention during vitamin D therapy. 

In assessing t value significance, it becomes apparent that smaller 
actual differences in calcium retention are regularly more significant 
statistically in those patients who were given vitamin D as cod liver 
oil concentrate. This was undoubtedly because of a greater stabilizing 
effect cod liver oil concentrate had as compared with viosterol, for 
which the fluctuations in retention during medication continued to be 
quite great. 

Phosphorus Metabolism.—Phosphorus Intake: Phosphorus intake 
in 206 studies varied from 70 to 159 mg. per kilogram per day, aver- 
aging 109 mg. Jeans and Stearns’ report phosphorus intakes of 
normal infants ranging from 82 to 147 mg. per kilogram per day. 
The groups receiving 270 units of vitamin D, the group receiving 
20,000 units and the negative controls averaged higher phosphorus 
intakes than did the groups receiving 100 units, the averages for each 
group, arranged in order of decreasing. magnitude, being: 270 units 
as viosterol, 121 mg. per kilogram per day; 20,000 units as cod liver 
oil concentrate, 116 mg. ; 270 units as cod liver oil concentrate, 114 mg. ; 
270 units as tuna liver oil, 120 mg.; negative controls, 109 mg.; 
100 units as viosterol, 105 mg.; 100 units as cod liver oil concentrate, 
100 mg., and 100 units as viosterol, 100 mg. 

No significant differences in phosphorus intakes could be demon- 
strated by the statistical method of pairing each child’s phosphorus 
intake with the same child’s premedication phosphorus intake, group- 
ing these differences at weekly intervals and arriving at “t” values. 

The phosphorus intake closely paralleled that of calcium, only at 
a' lower magnitude. The average calcium to phosphorus ratio of the 
intake was 1.29, ranging from 1.18 to 1.42. 

Phosphorus ‘Retention: Jeans and Stearns,’ estimating the theoretic 
phosphorus retention of normal infants from the actual nitrogen and 


calcium retention (theortic phosphorus retention = alcrum retention | 


nitrogen Eetention ), found that this estimation compared very favorably with 
the actual phosphorus retention, the actual retention for some infants 


being in excess of the estimated value and for others being below it. 
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The difference of the actual from the theoretic phosphorus retention 
ranged from — 20 to + 18 mg. per kilogram, and the average for the 
9 infants (our calculations from their published tables) was + 0.9 mg. 
per kilogram. 

In computing the same difference for our group of rachitic infants 
we found somewhat different results. In the premedication periods, 
the differences were either plus or minus from the theoretic phosphorus 
retention, with a tendency toward being below the theoretic. The 
control group was) decidedly below the theoretic retention, averaging 
—5.1 mg. per kilogram over a period of five weeks. 

After the doses of 100 and 270 units of vitamin D were given, 
the predominating trend was toward a level below the theoretic, 
ranging from — 34 to +9 mg. Since the stimulus to calcium retention 
in these groups was strong, stronger than the stimulus to phosphorus 
retention, such a trend would be expected. But with a dose of 20,000 
units of vitamin D as cod liver oil, values predominantly above 
theoretic were obtained from the first week through five weeks. We 
interpret the behavior of the group receiving 20,000 units as cod 
liver oil concentrate to be due to the fact that the phosphorus retention 
was here increased over its previous level to a greater degree than 
it was in other groups. 

In this discussion of theoretic phosphorus retention as calculated 
from the actual calcium and nitrogen retention, we are assuming that the 
nitrogen retention is relatively uninfluenced by the vitamin D, and 
that such variations as exist are largely due to changes brought about 
in the calcium and phosphorus retentions by the medications. Our 
statistical studies failed to show any significant influence of vitamin D 
on nitrogen retention, the factor of nitrogen intake seeming to be a 
predominating influence on nitrogen retention. 

These rachitic infants, then, differed from normal infants in that 
the controls and the groups receiving the doses of 100 and 270 units 
showed a below estimated retention of phosphorus and in that the 
group receiving the high dose (20,000 units as cod liver oil concentrate ) 
showed a greater than estimated phosphorus retention. 

The ratios of calcium retention to phosphorus retention for individual 
infants varied widely. In the table of average retentions for the 
different groups, it will be seen that the average ratios of calcium 
retention to phosphorus retention in the groups not receiving vita- 
min D varied from 9.71 to 1.64 and those in groups receiving vitamin 
D, from 1.07 to 2.11. The averages for the control group ranged 
from 1.31 to 1.57, a rather steady ratio throughout the five weeks 
studied. It will be recalled that both calcium and phosphorus retentions 
were low in this group. The average ratios of calcium retention to 
phosphorus retention in. the group receiving 20,000 units of vitamin D 
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as cod liver oil concentrate lay between 1.07 and 1.52. The ratios in 
this group fell consistently with medication and ended at a lower 
magnitude than those in any other group. As compared to the ratios 
of the other medication groups those of the group receiving 20,000 
units as cod liver oil concentrate were lower, and it will be remembered 
that this medication caused a higher phosphorus retention than did the 
other vitamin D preparations and hence would give a lower ratio. 
The other medications caused a decided rise in the ratio ending after 
six weeks of treatment at a magnitude between 1.58 and 1.90. In 
the groups receiving these, retention of calcium seemed relatively 
more stimulated than that of phosphorus. 

Jeans and Stearns’ reported the ratio of calcium retention to 
phosphorus retention in normal infants as varying from 0.70 to 1. 
Stearns stated that the preferred ratio in infancy lies between 1.5 and 2.'° 

By determining coefficients of correlation, it was found that the 
phosphorus intake was moderately related to phosphorus retention 
in the premedication group and in the control group. It is interesting 
to note that after medication the phosphorus intake and phosphorus 
retention were still significantly correlated. Vitamin D did not 
have such a pronounced effect on the magnitude of phosphorus reten- 
tion, hence did not overshadow the influence of intake on retention, as 
was the case in the correlation between calcium intake and retention. 

Phosphorus retention in the control group, receiving no vitamin D, 
closely paralleled that of calcium, both being low. In studies of 62 
cases in which no vitamin D was given, the phosphorus retention 
ranged from — 13 to 35 mg. per kilogram per day, averaging 16.1 mg. 
As in calcium retention, the trend for phosphorus retention in the 
controls was definitely down by the end of five weeks of observation 
(see charts). 

Arrangec in order of decreasing magnitude, the average phosphorus 
retentions for the various groups (listed according to the preparations 
and amounts of vitamin D given) before: medication were as follows: 
270 units as tuna liver oil, 20.5 mg. per kilogram per day; 270 units 
as cod liver oil concentrate, 19.3 mg.; 20,000 units as cod liver oil 
concentrate, 16.7 mg.; 270 units as viosterol, 16.5 mg.; 100 units as 
cod liver oil concentrate 17 mg.; 100 units as tuna liver oil 16 mg., 
and 100 units as viosterol, 8 mg. These initial phosphorus retentions 
were not found to be significantly different by statistical analysis. 

Graphs show a rise in phosphorus retention resulting from all 
the vitamin D preparations tested. In 144 studies in which vitamin D 
was given, the phosphorus retention ranged from —4 mg. to 60 mg. per 
kilogram per day, averaging 29.9 mg. This is an average increase of 
85.7 per cent over the phosphorus retention jn the untreated group. 
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Stearns ** stated that at least 20 to 25 mg. of phosphorus per kilogram 
of body weight should be retained by artificially fed infants. 

In order to compare the efficiency of the different types of vitamin 
D administered in raising phosphorus retention, a statistical approach 
was made by pairing the phosphorus retention of each child with the 
initial or premedication phosphorus retention of that child and grouping 
these differences according to medications. In this way “t” values 
were obtained. Significant values as indicated by arrows on the chart 
showed that cod liver oil concentrate containing 20,000 units of vitamin D 
caused a sharp rise in phosphorus retention the first week, similar to 
its action on calcium retention. Viosterol containing 270 units caused 
a rapid rise in retention the first week and tuna liver oil containing 
100 units in the second and third week. Other than this, no significant 
differences could be demonstrated by this statistical approach. By 
another approach, the mean of each group each week was compared 
with the mean of a group of controls. Significant “t” values, indicated 
by large dots on the chart, showed that tuna liver oil containing 270 
and 100 units of vitamin D as well as cod liver oil concentrate, 20,000 
units, and cod liver oil concentrate, 270 units, produced a significant 
rise in phosphorus retention in 2 or more observations. 

Phosphorus Excretion: Of a total of 162 studies in which feces 
and urine were collected separately, 48 were of cases in which specimens 
were taken during periods in which no vitamin D was given. The 
daily fecal phosphorus in these 48 cases ranged from 16 to 67 mg. 
per kilogram, averaging 39.1 mg. The urinary phosphorus in the 
same cases ranged from 35 to 77 mg. per kilogram per day, averaging 
55.8. mg. 

In 114 observations during vitamin D administration, in which 
feces and urine were collected separately, the range of fecal phosphorus 
was 10 to 70 mg. per kilogram per day, averaging 25.1 mg. The 
urinary phosphorus in these observations ranged from 35 to 89 mg. 
per kilogram averaging 54.4 mg. 

It will be noted that the average urinary phosphorus values for 
those cases in which vitamin D was given and those in which it was 
not were about the same, whereas the fecal phosphorus dropped 35.8 
per cent after treatment with vitamin D preparations. The decided 
increase in the percentage of total excreted phosphorus as urinary 
phosphorus is due to this diminution of the phosphorus content of 
the stoois rather than to an actual increase in the amount eliminated 
by the urine.** 


17. Jeans and Stearns.1 Orr, Holt, Wilkins and Boone.'5 Kornfeld, W.: 
Zur Bewertung von Grosse und Gewicht bei Knaben und Madchen aller Alters- 
stufen, Ztschr. f. Kinderh. 48:188, 1929. 
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The ratio of urinary to fecal phosphorus ranged from 0.5 to 5.4. 
The trend was for a lower ratio during untreated periods and a higher 
ratio after treatment, reaching a maximum within three or four weeks 
after therapy was instituted and then diminishing slightly. This 
trend is to be expected, since fecal phosphorus, high during active 
rickets, dropped after medication, falling sharply at first owing to 
increased retention and then leveling off. 

In the control group over a period of five weeks there was a 
definite tendency for this ratio to decrease, since the fecal phosphorus 
was slowly rising in this group. 

Owing to wide individual variations and to the fact that not all 
studies included a separation of feces and urine, no definite group 
differences in this ratio could be noted. 

Nitrogen Metabolism.—Nitrogen Intake: In sixty-two control and 
premedication periods the average nitrogen intake was 627 mg. per 
kilogram per day, while in the one hundred and forty-four periods of 
vitamin D administration, the average nitrogen intake was 611 mg. 
per kilogram. The average for the total two hundred and six periods 
of observation was 612 mg. per kilogram, ranging from 400 to 930 mg. 
That of normal infants, reported by Jeans and Stearns,’ ranged 
from 411 to 730 mg. per kilogram per day. In our study, the nitrogen 
intake of any one group was not found to be significantly different 
from that of any other group. 

Nitrogen Excretion: In 162 observations, the urinary nitrogen, 
ranging from 280 to 560 mg. per kilogram per day, closely followed 
the trend of the nitrogen intake. 

Fecal nitrogen, present in much smaller amounts than urinary 
nitrogen, ranging from 30 to 120 mg. per kilogram per day, followed the 
nitrogen intake in a general way, but to a much less noticeable degree 
than did the urinary nitrogen. 

Nitrogen Retention: The average nitrogen retention in the sixty-two 
periods when no vitamin D was given was 127 mg. per kilogram per day, 
ranging from 40 mg. to 230 mg. In the one hundred and forty-four 
periods of vitamin D administration, the average nitrogen retention 
was 143 mg., ranging from 50 to 334 mg. per kilogram. This average 
rise of 12.6 per cent was not found to be statistically significant, for no 
significant effect of any of the vitamin D preparations could be demon- 
strated on nitrogen retention. Jeans and Stearns’ reported retention 
values‘in normal infants ranging from 51 to 317 mg. per kilogram. 

There was a significant correlation between nitrogen intake and 
nitrogen retention both in the periods of vitamin D administration 
and in the periods when no vitamin D was given. 

Serologic Observations—Serum Calcium and Phosphorus: The 
initial serologic observations in periods during which no vitamin D was 
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given were by no means uniform. In some instances the initial blood 
picture was essentially normal in respect to serum calcium and phos- 
phorus, that is, having a phosphorus content of 5.5 mg. or over and 
a calcium value of 10.4 mg. or over per hundred cubic centimeters.** 
In all, however, serum phosphatase levels were in the rachitic zone 
of 20 counts or over per hundred cubic centimeters. 

It is interesting to note that, although a definite diagnosis of rickets 
was made for all infants on the basis of history, physical observations, 
roeutgenologic examination and elevated serum phosphatase values 
(20 units or more per hundred cubic centimeters), the average 
values in the preliminary periods without vitamin D administration 
showed that in 40 per cent of the total cases the serum calcium and 
phosphorus values were normal. Only 2 patients in their preliminary 
premedication periods had calcium storages of over 40 mg. per 
kilogram per day, and all of them showed a rapid increase in storage 
with vitamin D medication. 

After treatment subnormal values of serum calcium and phosphorus 
as well as many of the apparently normal values rose and, by the end of 
the periods of vitamin D administration the serum calcium averages 
for the different groups ranged from 11.1 to 12.5 mg. per hundred cubic 
centimeters, while similar values for serum phosphorus ranged from 
6.8 to 7.4 mg. The highest group value for serum phosphorus, 7.9 mg., 
was noted after the first week of treatment with cod liver oil concen- 
trate containing 20,000 units of vitamin D. Values in other groups 
rose more gradually, a maximum of 7.8 mg. being attained in the 
group receiving 270 units as tuna liver oil, at the end of the fourth 
week of treatment. The highest average serum calcium, 13 mg., occurred 
in the group receiving 20,000 units as cod liver oil concentrate, at the 
end of three weeks of treatment. 

It seems to us there can be no doubt that these patients showed 
calcium deficiency and illustrate at the same time the impossibility 
of accurate diagnosis of many cases of rickets by the measurement 
of calcium and phosphorus levels in the blood alone. 

Serum Phosphatase: Whereas serum calcium and phosphorus values 
increased after administration of vitamin D, the initially high serum 
phosphatase values of 20 units or more per hundred cubic centimeters 
tended to decrease by the end of six weeks of treatment. In con- 
sidering the weekly average values of the several groups (chart) 
it will be noted that the group receiving cod liver oil concentrate, 
20,000 units of vitamin D, showed the most significant and steady 
decline in serum phosphatase. The group receiving 100 units of 


18. Barnes, D. J., and Munks, B.: Serum Phosphatase, Calcium and Phos- 
phorus Values in Infancy, Proc. Soc. Exper. Biol. & Med. 44:327 (June) 1940. 





644 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


vitamin D as viosterol showed an unusually high initial phosphatase 
value. As will be noted from the chart, the trend in the group receiving 
270 and 100 units as viosterol and in the groups receiving 100 units 
as cod liver oil concentrate and tuna liver oil was for the 
phosphatase to increase either slightly or, in the case of the group 
receiving 100 units as viosterol, decidedly, for a few weeks and then 
start downward.*® Judging from a study of individual cases, this 
peak seems to be reached slightly before the calcium and phosphorus 
retention peaks were attained. Since the initial phosphatase values 
differed numerically, the statistical evaluation of the phosphatase 
drop was based on pairing the average weekly values with the initial 
values for that group and arriving at ¢ values. On this basis, as will 
be seen from the chart, the ¢ values for the group receiving 100 units of 
vitamin D as viosterol, which had the unusually high initial phosphatase 
level, at the end of six weeks of medication were significantly lower than 
the initial values ; those of the group receiving 270 units of vitamin D as 
cod liver oil concentrate at the fifth week of medication were signifi- 
cantly lower, while the group receiving 20,000 units as cod liver oil 
concentrate at the second, third and fourth weeks of medication 
showed a significant decrease in phosphatase values. Cod liver oil 
concentrate, 20,000 units of vitamin D, undoubtedly. caused the most 
rapid reduction of serum phosphatase. In the negative control group, 
average phosphatase values showed no tendency to drop after five 
weeks of observation but rather showed a slight numerical increase. 

In calculating coefficients of correlation between calcium retention 
and serum phosphatase values at certain time intervals during the 
study, various significant points were found. The first one occurred 
in the premedication periods and control groups, in which the signifi- 
cant negative correlation was coincident with a fall in retention and 
a rise in serum phosphatase. The next, again a negative correlation, 
occurred in the second week of medication when the retention was 
rising to a peak and the phosphatase was falling. The third significant 
correlation was in the fifth week of medication, a positive value in this 
case being coincident with a decrease in hoth calcium retention and 
serum phosphatase. In the attempt to approach the minimal amount of 
vitamin D which will influence the rachitic state, it seems likely that the 
doses used here, excepting the dosage with a content of 20,000 units, 
are too small to give a clearcut picture of the correlations between 
serum phosphatase and calcium retention in the time involved. The 
serum phosphatase response is, however, as expected—the level falling 


19. Leenhardt, E.; Boucomont, J., and Cayla, J.: Recherches sur le phosphore 
et les glycérophosphatases du sang des enfants rachitiques: Variations observées 
au cour du traitement par les rayons ultra-violets, Rev. frang. de pédiat. 13:144, 
1937. 
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with recovery and, as shown by the control groups, increasing with 
further progression of the dosage. 

Summary of Metabolic Observations—Metabolic balance studies 
were conducted for three days of each week on rachitic infants over 
a period of approximately eight weeks. Calcium, phosphorus and 
nitrogen intake, excretion and retentions are reported, as well as 
determinations of serum calcium, phosphorus and phosphatase. 

After two premedication metabolic periods during which they 
received no vitamin D, infants were treated with one of the following 
vitamin D preparations: cod liver oil concentrate, containing 100, 270 
and 20,000 units of vitamin D daily, tuna liver oil containing 100 
and 270 units and viosterol containing 100 and 270 units. 

All groups receiving these medications showed a rise in calcium 
retention, the average rise for 144 observations being 141 per cent 
over calcium retention values of the control and premedication groups. 
Cod liver oil concentrate containing 20,000 units caused the greatest 
and most rapid increase in calcium retention, reaching a maximum 
one week after administration was begun. Evaluated statistically, 
cod liver oil concentrate in daily doses containing 100 and 270 units 
of vitamin D was slightly superior to tuna liver oil of the same dosages. 
Viosterol containing 100 and 270 units of vitamin D caused a less 
significant rise in calcium retention than did cod liver oil concentrate 
or tuna liver oil, of the same dosages. 

All groups receiving medication showed a rise in phosphorus 
retention but not at the same significant rate as in calcium retention. 
Cod liver oil containing 20,000 units of vitamin D caused a sharp 
increase in phosphorus retention in the first week of administration. 
The average rise in phosphorus retention for all groups was 86 per 
cent over values for premedication and negative control groups. 

Controls and groups receiving the 100 and 270 units of vitamin D 
as cod liver oil concentrate, as tuna liver oil and as viosterol, showed 
a retention of phosphorus below the estimated values, and the group 
receiving cod liver oil concentrate, 20,000 units of vitamin D, showed a 
greater phosphorus retention than estimated. Urinary phosphorus did not 
change significantly after administration, but fecal phosphorus was 
reduced. 

Vitamin D administration had no significant effect on nitrogen 
retention, but retention correlated with nitrogen intake. 

Regardless of serum calcium and phosphorus levels prior to medica- 
tion, all patients showed an increase in these levels to well over the aver- 
age normal values after the introduction of vitamin D. The highest 
average level for serum phosphorus, 7.9 mg., was noted after the first 
week in the group receiving treatment with 20,000 units daily as cod 
liver oil concentrate. 
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The initially high serum phosphatase values of 20 units or more 
per hundred cubic centimeters tended to decrease ‘by the end of the 
fifth or sixth week of vitamin D administration. Cod liver oil con- 
centrate, 20,000 units of vitamin D,undoubtedly caused the most rapid 
reduction of serum phosphatase, a result we would expect with this 
dosage of vitamin D, because rate of healing and fall of phosphatase 
have in our experience varied to a considerable degree directly with 
the amount of vitamin D given. The average phosphatase values 
of the control group showed no tendency to drop after five weeks of 
observation, but rather showed a slight rise in level. 


ROENTGENOLOGIC OBSERVATIONS 


The infants showed initial roentgenologic evidence indicative of 
rickets, with the exception of 5 who seemed normal in this respect. 
During the periods of observation, the wrist bones showed improve- 
ment, with the exception of those of J. A. and T. A. in the group receiv- 
ing 100 units of vitamin D as viosterol, and W. H. in the control group. 


CONCLUSIONS 


1. At the vitamin D levels studied, 100 U.S.P. units and 270 U.S.P. 
units given daily, there appeared a significant difference in the effective- 
ness of cod liver oil concentrate, tuna liver oil and viosterol in producing 
calcium retention in rachitic infants. 

2. Cod liver oil concentrate was the most effective, tuna: liver oil 
slightly less, and viosterol least effective. 

3. The data again emphasize the difficulty of judging rachitic 
states from serum calcium and phosphorus values alone. 

4. Serum phosphatase levels followed the evidence of healing 
as shown by calcium and phosphorus retention, improvement being 
slow with the small doses and more rapid with the large (20,000 U.S.P. 
units per day) dose. 

5. The response to therapy seems to measure the effectiveness 
of irradiated ergosterol, the plant source of vitamin D, while the 
response to tuna and cod liver oils appears to evaluate both the 
effectiveness and the relative amounts of vitamin D of the order of 
activated 7-dehydrocholesterol found in each, this vitamin probably 
being more abundant in cod liver oil than in tuna, The cholesterol 
source of vitamin D is shown to be superior for the human infant to 
the ergosterol source. 
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HE natural food for an infant is its mother’s milk, but some women 
cannot nurse their babies satisfactorily and artificial feeding has to 

be adopted. Frequently goat’s milk is used for this purpose. Like the 
milk produced by other mammals, goat’s milk contains protein, fat, 
lactose, minerals and vitamins. According to the Associates of Rogers,’ 
goat’s milk contains about the same amount of fat, two thirds as much 
lactose, two to three times as much protein and over three times as much 
ash as human milk. Holmes and his co-workers * found that goat’s milk 
contains desirable amounts of nicotinic and pantothenic acids, riboflavin 
and thiamine. Hilditch and Meara* and Hilditch and Jasperson * in an 
extensive study of goat, ewe, mare and human milk fats found that 
several of the fatty acids which were common to both were present in 
human and goat milk fats in approximately the same amounts. Gamble, 
Ellis and Besley * reported that the ratio of albumin and globulin to 
casein is much higher for human and for goat milk protein than for 
that of cow’s milk. These authors also report that the apparent ease 
of digestion of goat’s milk has been attributed to the character of its 
curd, aided to some extent by the small size of its fat globules. . 
The claim in foreign literature that goat’s milk causes anemia has 
been explained by Kohler, Elvehjem and Hart,® who have shown that 
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goat’s milk, like cow’s milk, is low in iron and that when it is supple- 
mented with iron and copper anemia does not develop. Apparently, 
goat’s milk is more acid than human milk, for Schultz and Chandler ' 
reported a py of 6.53 for goat’s milk and a py of 6.97 to 7.22 for human 
milk. Jordan and Smith * observed that curds of goat’s milk returned 
from infant’s stomachs were smaller and more flocculent than those of 
cow’s milk. 

Goat’s milk is often consumed in the raw state. Since goats are 
rarely afflicted with tuberculosis, there is little possibility of the con- 
sumers’ contracting tuberculosis, but the consumption of raw goat’s 
milk may produce undulant fever. Consequently, goat’s milk intended 
for direct human consumption should be pasteurized. Haller, Babcock 
and Ellis ® have shown that the effects of pasteurization on the solubility 
of calcium and phosphorus and on the denaturation of proteins are com- 
parable to the effects of pasteurization on the same constituents in 
cow’s milk, 

The diet of young infants usually contains only breast milk or modi- 
fied cow’s milk supplemented with vitamin D and some source of 
ascorbic acid. Hence, the milk is the primary source of materials needed 
for the skeletal, muscular and other tissues of the infant’s body. Conse- 
quently, the adequacy of the mineral content of goat’s milk for bone 
building is especially important, particularly since Holmes *° has recently 
pointed out that approximately 13 per cent of the total growth of the 
human skeleton occurs during the first six months of life. Inasmuch as 
calcium and phosphorus together constitute nearly all the mineral portion 
of the human skeleton, it is of interest to consider the suitability of 
goat’s milk as a source of these elements. Accordingly, this study was 
undertaken to accumulate data concerning the calcium, magnesium, 
potassium and phosphorus content of goat’s milk produced in this area 
under present conditions. 


SOURCE OF MILK 


Twenty-four samples of fresh goat’s milk were obtained from various localities 
in Massachusetts and southern New Hampshire. The milk was produced by 
four breeds of goats, French Alpine, Nubian, Saanen and Toggenburg. The 
animals were normal, healthy individuals. Their ages ranged from 2 to 10 years, 


7. Schultz, E. W., and Chandler, L. R.: The Acidity of Goat’s Milk in 
Terms of Hydrogen Ion Concentration, with Comparisons to That of Cow’s and 
Human Milk, J. Biol. Chem. 46:129-131, 1921. 

8. Jordan, W. H., and Smith, G. A.: Goat Milk for Infant Feeding, Bulle- 
tin 429, New York Agricultural Experiment Station, 1917, pp. 1-20. 

9. Haller, H. S.; Babcock, C. J., and Ellis, N. R.: The Effect of Pasteuri- 
zation on Some Constituents and Properties of Goat’s Milk, Technical Bulletin 800, 
United States Department of Agriculture, 1941, pp. 1-15. 

10. Holmes, J. O.: The Requirement for Calcium During Growth, Nutrition 
Abstr. & Rev. 14:597-612, 1945. 
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but the majority were mature animals 5 or 6 years old. Most of the goats were 
wholly stall fed with hay and grain concentrates. Judged by the owners’ descrip- 
tions, the hay was extremely variable in type and quality, and the larger proportion 
of the grain concentrates contained 16 per cent of protein. Since the study was 
conducted in the early spring, some of the goats had access to grass and could 
browse. However, none received any corn or grass silage, which is commonly 
an important component of the milch cow’s ration. The stage of lactation varied 
from ten days to thirty-six months, and doubtless many of the goats were at 
various. stages of pregnancy. 

All the samples of goat’s milk, except sample 5, were raw milk. They were 
shipped to the laboratory packed in cracked ice, which maintained a temperature 
of 35 to 40 F. Most of the samples were twenty-four hours old when they reached 
the laboratory, but a few were delivered the day they were produced. The milk 
was obtained from producers who kept individual animals or herds that varied 
from 2 to 65 goats, but all the samples were considered as commercial goat’s 
milk because each producer sold milk to regular customers. In view of the 
number of samples and the variety of conditions with respect to breed, age, feed 
and stage of lactation, it is felt that the results obtained from the assays would 
apply to average goat’s milk produced in this area. 


ASSAY METHODS 


When the milk arrived at the laboratory, each sample was thoroughly mixed 
and aliquots were withdrawn for the different assays. The fat was determined 
by the Babcock method.!!| The calcium, magnesium, potassium, phosphorus and 
nitrogen were determined by the assay methods recommended by the Association 
of Official Agricultural Chemists.!? 


RESULTS 


The data are recorded on the basis of fresh weight in table 1. The 
calcium content of the milks varied from 112 to 164 mg. and averaged 
137 mg. per hundred grams. The quantity of phosphorus in the milk 
varied from 85 mg. for sample 19 to 141 mg. for sample 4 and averaged 
112 mg. per hundred grams. The range of values for magnesium was 
from 13 to 22 mg. and the average was 17 mg. per hundred grams. 
The extreme values for potassium were 106 and 242 mg., the average 
for the twenty-four samples being 170 mg. per hundred grams. The 
fat content of the twenty-four samples of goat’s milk ranged from 
2.3 to 6.3 per cent and averaged 4.4 per cent. The total protein of 
the various samples of goat’s milk was 3.4 per cent, with extreme 
values of 2.7 and 4.0 per cent. 


COMMENT 


It is interesting to compare these results with those obtained by 
other investigators. who have ‘analyzed the types of milk used in infant 


11. Laws and Regulations Pertaining to the Methods and Frequency of Mak- 
ing Certain Tests of Milk and Cream, Reprint, Bulletin 136, Massachusetts Depart- 
ment of Agriculture, January 1941. 

12. Association of Official Agricultural Chemists: Official and Tentative 


Coieded 


Methods of Analysis, ed. 5, Washington, D. C., 1940, pp. 1-757. 
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feeding. In a study of four samples of goat’s milk, Bosworth and 
Van Slyke?* found 138 mg. of calcium, 193 mg. of potassium and 
96 mg. of phosphorus per hundred cubic centimeters of milk. Besley 
reported that goat’s milk contained 114 mg. of calcium and 98 mg. 
of phosphorus per hundred cubic centimeters. Maynard? stated that 
goat’s milk contained 131 mg. of calcium and 104 mg. of phosphorus 
per hundred cubic centimeters, as compared with 35 mg. of calcium 
and 13 mg. of phosphorus in human milk. Forbes and Keith ** found 


Composition of Goat’s Milk (Fresh Basis) 








Calcium*, Phosphorus, Magnesium, Potassium, Fat, Proteint, 
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* To facilitate a comparison of the calcium values with those of the other elements, the 
samples have been arranged in the order of increasing calcium values. 

+t Nitrogen x 6.38. 

? Sample from individual goat. 

$ Sample from herds consisting of from 2 to 65 animals. 


141 mg. of calcium and 124 mg. of phosphorus in 100 cc. of goat’s milk 
and 23 mg. of calcium and 20 mg. of phosphorus in 100 cc. of human 
milk. Nims, Macy, Hunscher and Brown,’ in a study of the daily 


13. Bosworth, A. W., and Van Slyke, L. L.: The Casein and Salts of Goat's 
Milk, Technical Bulletin 46, New York Agricultural Experiment Station, 1915, 
pp. 1-15. 

14. Besley, A. K.: Recent Investigations of Goat Milk, Am. J. Pub. Health 
30: 182-185, 1940. 

15. Maynard, L. A.: Animal Nutrition, New York, McGraw-Hill Book 
Company, Inc., 1937, p. 399. 

- 16. Forbes, E. B., and Keith, M.: Phosphorus Compounds in Animal Metab- 
olism, Technical Bulletin 5, Ohio Agricultural Experiment Station, 1914, p. 168. 

17. Nims, B.; Macy, I. G.; Hunscher, H. A., and Brown, M.: Human Milk 
Studies: X. Daily and Monthly Variations in Milk Components as Observed in 
Two Successive Lactation Periods, Am. J. Dis. Child. 48:1062-1076 (May) 1932. 
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and monthly variations in human milk components during two successive 
lactation periods, obtained an average of 30.1 mg. of calcium and 16.4 mg. 
of phosphorus. per hundred cubic centimeters of milk. These and other 
data not cited here supply evidence that goat’s milk contains much more 
calcium and phosphorus than human milk. A comparison of the total 
ash of the milk of the two species yields additional information in this 
connection. The amount of ash in goat’s milk was reported by Holm 
and Webb?* as 0.81 per cent, by Bosworth and Van Slyke** as 
0.94 per cent, by associates of Rogers* as 0.78 per cent, by Besley * 
as 0.79 per cent, by Maynard ** as 0.81 per cent, by Woll *° as 0.76 per 
cent and by Wright, Deysher and Cary *° as 0.78 per cent. The amount 
of ash in human milk was reported by Bosworth and Van Slyke ** 
as 0.31 per cent, hy associates of Rogers? as 0.21 per cent, by 
Maynard ?* as 0.21 per cent, by Woll?® as 0.31 per cent, by Forbes 
and Keith ?* as 0.20 per cent, by Brown, Macy, Nims and Hunscher ** 
as 0.19 per cent and by Wright, Deysher and Cary *° as 0.18 to 0.21 
per cent. Jordan and Smith® reported that goat’s milk contains a 
higher percentage of solids, a larger proportion of magnesium phos- 
phates, a much larger proportion of potassium citrate and about twice 
as much calcium chloride as human milk and that goat’s milk and human 
milk contain about the same amount of monobasic potassium phosphate 
and of sodium citrate and that neither contains dibasic potassium 
phosphate. 

The fat content of goat’s milk in this study ranged from 2.3 to 6.3 
per cent, values essentially the same as those found by Lythgoe,” i. e., 
2.4 to 6.8 per cent. He concluded that the difference in the fat content 
of milk from individual goats was greater than the individual variation 
in cow’s milk. The average value for fat of the twenty-four samples 
of goat’s milk assayed in this study, i. e., 4.4 per cent, is almost identical 
with the value of 4.3 per cent reported in an earlier study.2* However, 


18. Holm, G. E., and Webb, B. H.: Buffer Capacities of Various Milks and 
Proprietary Infant Foods, Am. J. Dis. Child. 40:260-268 (Aug.) 1930. 

19. Woll, F. W.: A Handbook for Farmers and Dairymen, New York, John 
Wiley & Sons, Inc., 1914, p. 248. 

20. Wright, P. A.; Deysher, E. F., and Cary, C. A.: Variation in the Com- 
position of Milk, in Food and Life: Yearbook of Agriculture, United States 
Department of Agriculture, 1939, p. 640. 

21. Brown, M.; Macy, I. G.; Nims, B., and Hunscher, H. A.: Human Milk 
Studies: VIII. A Comparison of the Composition of the Milk from the Two 
Breasts, Am. J. Dis. Child. 43:40-51 (Jan.) 1932. 

22. Lythgoe, H. C.; Composition of Goat Milk of Known Purity, J. Dairy 
Sc. 23:1097-1108, 1940. 

23. Holmes, A. D.; Lindquist, H. G., and Greenwood, E. K.: Variation in 
Fat, Ascorbic Acid and Riboflavin Content of Goat’s Milk, J. Dairy Sc. 28:853- 
858, 1945. 
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it is somewhat larger than 3.91 per cent reported by Trout,** 3.5 per cent 
by Besley,® 3.82 per cent by Bosworth and Van Slyke,'* 4.09 per cent 
by associates of Rogers,’ 4.0 per cent by Holmes and co-workers,’ 
and 3.82 per cent reported by Jordan and Smith * for individual samples 
from 23 goats. 

The protein content of the twenty-four samples of goat’s milk varied 
from 2.7 to 4.0 per cent and averaged 3.4 per cent. This value is some- 
what higher than the value of 3.10 per cent reported by Besley '* and 
by Gamble, Ellis and Besley,® or 3.21 per cent reported by Bosworth 
and Van Slyke,’* but is lower than the 3.71 per cent reported by 
associates of Rogers.’ Similar values were obtained by. Lythgoe,” 
who found a range of from 2.99 per cent for eighty-seven samples of 
August goat’s milk to 3.99 per cent for seventy-seven samples of winter 
milk from individual goats. These data for the fat and protein content 
of the goat’s milk indicate that the goat’s milk possessed good caloric 
and tissue-building value for infant feeding. 


If it may be assumed that a young, 8 pound (3,630 Gm.) infant can 
consume 2 fluidounces of milk per pound per day, or 450 Gm. of milk 
per day, the goat’s milk under discussion would supply an average of 
600 mg. of calcium, 75 mg. of magnesium, 765 mg. of potassium and 
500 mg. of phosphorus. When the infant is 6 months old, it should 
weigh 16 pounds (7,260 Gm.) or more and theoretically it should con- 
sume 900 Gm. of milk daily. This amount of goat’s milk of the 
composition previously noted would supply about 1,200 mg. of calcium, 
150 mg. of magnesium, 1,530 mg. of potassium and 1,000 mg. of 
phosphorus. A review of the literature produced no data concerning 
the extent to which an infant can utilize these minerals from goat’s 
milk. Holmes '® has reported that infants retain 34 per cent of the 
calcium in cow’s milk. If this value is applicable to goat’s milk, young 
infants could retain 200 mg. and 6 month old infants 400 mg. of calcium 
from their daily consumption of goat’s milk. However, from her study 
of the requirement for calcium during growth, Holmes '° has estimated 
that the well developed human infant should retain about 500 mg. of 
calcium daily during the first six months of life. Furthermore, Jeans 
and Stearns ** have shown that the retention of calcium by the growing 
infant increases fully as fast as the increase in available calcium from 
the constantly larger quantity of milk consumed by the infant. This 
observation suggests the conclusion that an infant cannot consume 
sufficient milk to provide for a theoretically optimum retention of calcium 


24. Trout, G. M.: The Composition and Properties of Goat’s Milk, Michigan 
Agricultural Experiment Station, Quart. Bull. 23:254-264, 1941. 

25. Jeans, P. C.; Stearns, G.; McKinley, J. B.; Goff, E. A., and Stinger, D.: 
Factors Possibly Influencing the Retention of Calcium, Phosphorus and Nitrogen 
by Infants Given Whole Milk Feedings, J. Pediat. 8:403-414, 1936. 
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during early life. In fact, Stearns ** has shown that the percentage of 
calcium in the human fetus increased steadily until it reached a little 
over 8 per cent at birth. After birth, the percentage of calcium in the 
bodies of infants that received human milk decreased continuously to 
about 6 per cent when they were 4 months old; but, according to 
Stearns,”* if infants were fed cow’s milk the decrease was only about 
| per cent and occurred during the first eight weeks of life. Thereafter 
the increase in the percentage of calcium in the body was continuous 
and much more rapid than that which occurred with the infants that 
were fed human milk. In view of these observations concerning the 
possible advantage of a further increase of the calcium intake of young 
infants, a question naturally arises regarding the value of goat’s milk 
as a source of bone-building minerals for infant feeding. The results 
of this study show that goat’s milk has a much higher mineral content 
than that reported for human milk and somewhat higher than that 
reported for cow’s milk. However, even though goat’s milk has a 
higher mineral content than human milk, a final appraisal of its real 
value as a source of bone-building minerals for infant feeding cannot 
be made until data are available concerning the extent to which infants 
can retain the calcium, magnesium, potassium and phosphorus found 
in goat’s milk. 
SUMMARY 

Twenty-four samples of goat’s milk were assayed for calcium, 
magnesium, potassium, phosphorus, fat and nitrogen. The samples 
were from individual animals and from members of herds that ranged 
from 2 to 65 goats. Four breeds, French Alpine, Nubian, Saanen and 
Toggenburg, were represented. The goats’ ages were from 2 to 
10 years and the stages of lactation were from ten days to thirty-six 
months. The milk, with one exception, was raw. It was delivered at 
the laboratory at a temperature of 35 to 40 F., when it was about twenty- 
four hours old. The values obtained were calcium, 137 mg. per hundred 
grams; magnesium, 17 mg.; potassium, 170 mg., and phosphorus 
112 mg.; fat, 4.4 per cent, and protein, 3.4 per cent. While goat’s 
milk is shown to be a rich source of minerals, a final appraisal of its 
true value as a source of bone-building minerals for infant feeding 
must await data regarding the extent to which infants can utilize the 
minerals supplied by goat’s milk. 


26. Stearns, G.: The Mineral Metabolism of Normal Infants, Physiol. Rev. 
19:415-438, 1939. 





Case Reports 


ANEURYSM OF THE LOWER ABDOMINAL AORTA WITH RUPTURE 
IN A SIXTEEN MONTH OLD INFANT 


THOMAS A. GIBSON, M.D., WINCHESTER, VA. 


AN EURYSMS occurring in childhood are considered to be rare. In reviewing 

all cases of patients with aneurysms treated at the Johns Hopkins Hospital 
from its opening until January 1922, Reid! reported 142 cases, in none of which 
the condition occurred in children. In a review of 580 cases of dissecting 
aneurysms of the aorta Schnitker and Bayer? found 141 of the patients to have 
been under 40 years of age. Included in this study were cases reported by 
Bronson and Sutherland ® of the occurrence of aneurysm in a boy 4% years old, 
by von Rokitansky,* in a boy of 8 years; by Oppenheimer,’ in a girl of 9 
years, and by Wasastjerna,® in a boy of 13 years. In this entire series no mention 
was made of abdominal aortic aneurysm, 70 per cent of the aneurysms being of 
the ascending aorta. Calvin and Nichamin? collected from the literature 42 cases 
of thoracic aneurysms in persons under 18 years of age to which they added 2 
cases; in 1 the aneurysm occurred in a 4 year old child and the other in an 
11 year old child, both aneurysms accompanied with rupture. Lowsley and Cannon § 
collected 75 cases of aneurysm of the renal artery to which they added 1 case of 
its occurrence in a 5 year old child. Included in their study was the case of an 
infant of 9 months. Howard, Forbes and Lipscomb® reported an aneurysm of 


1. Reid, M. R.: Aneurysms in the Johns Hopkins Hospital, Arch. Surg. 
12:1-74 (Jan.) 1926. 

2. Schnitker, M. A., and Bayer, C. A.: Dissecting Aneurysm of the Aorta 
in Young Individuals, Particularly in Association with Pregnancy, with Report 
of Case, Ann. Int. Med. 20:486-511, 1944. 

3. Bronson, E., and Sutherland, G. A.: Ruptured Aortic Aneurysms in Child- 
hood, Brit. J. Child. Dis. 15:241-258, 1918. 

4. von Rokitansky, C.: Ueber spontane Zerreissungen der Aorta, Med. Jahrb. 
d. k. k. Osterr. Staates 16:24, 1838. 

5. Oppenheimer, R.: Ueber Aortenruptur und Arteriosklerose im Kindesalter, 
Virchows Arch. f. path. Anat. 181:382-390, 1905. 

6. Wasastjerna, E.: Ein Fall con Aortaruptur nach Schlittschuhlaufen bei 
einem scheinbar gesunden 13 jahrigen Knaben, Ztschr. f. klin. Med. 49:405-410, 
1903. 

7. Calvin, J. K., and Nichamin, S. J.: Thoracic Aortic Aneurysms in Chil- 
dren: Their Relation to Rheumatic Fever, Am. J. Dis. Child. 48:780-790 (Oct.) 
1934. 

8. Lowsley, O. S., and Cannon, E. M.: Aneurysm of Renal Artery: Report 
of Case, J. A. M. A. 121:1137-1143 (April 3) 1943. 

9. Howard, T. L.; Forbes, R. P., and Lipscomb, W. R.: Aneurysm of Leit 
Renal Artery in a Child Five Years Old with Persistent Hypertension, J. Urol. 
44:808-815, 1940. 
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the left renal artery in a child of 5 years with persistent hypertension. Hartwell 
and Tilden1° reported an aneurysm of the pulmonary artery in a 12 year old 
Filipino girl; Sutherland,!! an aneurysm of the pulmonary artery in a 4 year old 
child, and Blechmann and Paulin,!2 a funnel-shaped aneurysmal dilatation of the 
pulmonary trunk in an infant. Lev and Saphir*~ reported a case of congenital 
aneurysm of the membranous septum occurring in a 13 month old infant. 

From this review it might be considered that aneurysms of the abdominal 
aorta seldom occur in children, since no reference was made to this condition. 
The following case of such an aneurysm with rupture in a 16 month old infant 
appears to represent an extremely rare occurrence. 


REPORT OF CASE 


R. P. W., a 16 month old boy, was born at full term. The weight at birth 
was 9 pounds and 12 ounces (4,420 Gm.). The period of gestation and the 
delivery had been normal. He was the last of 6 children born to a 30 year old 
mother. There had been no stillbirths or miscarriages. One sibling died at 16 
months of “membranous croup.” The father, the mother and all the other chil- 
dren were living and well; the oldest child was 9 years of age. There was no 
family history of tuberculosis. The maternal grandmother had diabetes. The 
baby was breast fed entirely for two months; then he was given a formula of 
cow’s milk and Dextri-Maltose. He had always refused accessory foods, such as 
cereals and vegetables, and had always vomited more than the average baby. 
The infant was described as never having been a “strong baby.” Whooping 
cough developed when he was 6 months old and he had a rather stormy siege. 
He had always been constipated and had required enemas and mild laxatives at 
frequent intervals. The mother stated that the child’s abdomen had always been 
very large and had seemed to grow larger during the past few months. Except 
for these complaints the child appeared perfectly well until two days before 
admission to the hospital, when he began to vomit. The vomiting became severer, 
and he was unable to retain even small amounts of water. He finally lapsed into 
a state of stupor, had a high temperature and became waxy pale. 

The patient was first seen by a physician on Jan. 23, 1938, on admission to 
Winchester Memorial Hospital, Winchester, Va. He was undernourished and 
poorly developed and appeared acutely ill. The infant was very pale and listless, 
with cold extremities. The temperature was 105.2 F. by rectum, the pulse rate 
was 170 and the respiration rate was 50. The anterior fontanel was patent. 
The eyes, nose, mouth and throat were normal. Dentition was delayed, there 
being only five teeth present. The right ear drum was reddened and bulging. 
A paracentesis was done, and the middle ear was drained of a small amount of 
thick, purulent material. The left ear appeared normal. The lungs and heart 
were normal. The abdomen was greatly distended. A large, hard, smooth, 
pulsating mass was palpated. It occupied the greater part of the left side of 


10. Hartwell, A. S., and Tilden, I. L.: Aneurysm of the Pulmonary Artery, 
Am. Heart J. 26:692-698, 1943. 

11. Sutherland, G. A.: A Case of Congenital Aneurysm of Pulmonary Artery, 
Brit. J. Child. Dis. 20:27, 1923. 

12. Blechmann, G., and Paulin, A.: Anévrisme de l’artére pulmonaire par- 
endocardite agué greffee sur une cardiopathie congenitale chez une enfant, Arch. 
d. mal. du coeur 15:472-480, 1922. 

13. Lev, M., and Saphir, O.: Congenital Aneurysm of the Membranous Sep- 
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the abdomen and extended beneath the.brim of the pelvis and into the left flank 
but did not extend beneath the costal margin. No shock was felt over the mass 
and no bruit elicited. No sounds whatsoever were audible over the mass on auscul- 
tation. Nothing abnormal was felt on digital examination of the rectum. There 
was no edema and no dilatation of the superficial veins of the abdomen or of the 
lower extremities. There was no adenopathy. No neurologic signs were present. 
A flat plate of the abdomen did not reveal the presence of a mass, the entire 
roentgenogram being clouded by a large amount of ‘intestinal gas. The white 
blood cell count was 20,200, of which 73 per cent were neutrophils and 27 per cent 
small lymphocytes. The hemoglobin content was 50 per cent and the red cell 
count 4,010,000, with moderate anisocytosis and poikilocytosis. The Wassermann 
and Kahn reactions of the mother’s blood were negative. 

The infant was given a hypodermic injection of a solution of 2 grains (0.13 Gm.) 
of caffeine with sodium benzoate in water. A vein of the ankle was exposed 
and 425 cc. of 5 per cent dextrose in lactate-Ringer solution was given intra- 
venously. His condition grew steadily worse, and death ensued fifteen hours after 
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Fig. 1—Aneurysm of the lower half of the abdominal aorta with iliac arteries 
emerging from the sac. 


admission and before a suitable donor could be secured for a transfusion of whole 
blood. 

Autopsy Report—The body was that of a poorly nourished boy of 16 months. 
There was a definite fulness of the left lower part of the abdomen which was 
considerably more apparent before death. There was a definite soft mass palpated 
in the left lower quadrant of the abdomen which was not well defined and which 
seemed to be the size of a small orange. Incision was made in the midline from 
the xiphoid process to the symphysis pubis. The family of the infant would not 
permit more than an abdominal exploration. When the peritoneal cavity was 
opened, a small amount of thin, dark, red fluid escaped. Behind the descending 
colon and its mesentery could be seen a large hemorrhagic mass which permeated 
the retroperitoneal tissues of the left lower quadrant and extended into the meso- 
colon. An incision was made over this mass, and a large quantity of old blood 
was removed. A thick-walled sac was seen near the midline, and on its left lateral 
wall was an opening barely large enough for the introduction of the index finger. 
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The sac was carefully dissected free of the surrounding tissues and was found to 
connect with the aorta. That portion of the aorta immediately below the left 
renal artery down to and including its bifurcation was an integral part of the 
sac. The entire sac, including a portion of the aorta and of both iliac arteries, 
was removed. The sac was then observed to be a tremendous dilatation of the 
lower half of the abdominal aorta with the iliac arteries emerging from it at 
entirely different points about 4 cm. apart (fig. 1). The wall of the sac was 
rather thick, and several sclerotic plaques were seen in the intima. There were 
no breaks in the wall other than the one lateralward, through which the retro- 
peritoneal hemorrhage had taken place. The sac measured 7 cm. in diameter 
and was almost round (fig. 2). There was no dissection of the aortic wall above 
the sac. No other abnormalities were found in the abdomen. 

Anatomic diagnosis: The anatomic diagnosis was aneurysm of the lower 
abdominal aorta with rupture. 
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Fig. 2—Aneurysm showing rupture; note the thick walls of the sac. 


COMMENT 


The report of this case has been purposely delayed in the hope that a more 
complete pathologic report could be obtained. At the time of the necropsy the: 
services of a pathologist were not available locally, so the gross specimen was 
sent to a nearby city for histologic sectioning. The specimen was lost after its 
arrival, and the only report obtained was a preliminary one which stated: 
“Inflammatory and scar tissue from wall of aneurysm.” The section from which 
this report was made had also been lost. As a result of this unfortunate occur- 
rence information concerning the cause of this aneurysm, which perhaps represents 
its most interesting phase, is lacking. Some information might be gained by 
considering the more common etiologic factors in the production of aneurysm 
and by excluding those not pertinent in this case. There was no evidence of 
arteriosclerosis at necropsy other than the several sclerotic plaques seen on the 
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inner wall of the sac. Nothing lent support to a belief that an embolic phenomenon 
could have been responsible. The mother had previously borne 5 children, all 
of whom were apparently normal; there had been no miscarriages, and no fixation 
of complement was obtained from a specimen of her blood. There was no his- 
tory or physical evidence of trauma. Bronson and Sutherland,’ in their classi- 
fication of etiologic factors in the production of aneurysms in children, stated 
the belief that trauma is a rare factor; probably the most important factors are 
acute infections, with rheumatic fever in the lead. There was no previous history 
of an acute illness in this case other than pertussis at 6 months of age, which 
might conceivably have aggravated a preexisting aneurysm. There was no 
evidence of erosion from without, such as caseous degeneration or suppurative 
adenitis. Shore1* has stated that there is a group of aneurysms, seen in 
very young persons without syphilis, arteriosclerosis or endocarditis, which are 
considered to be due to a congenital weakness in the wall of the vessel. Eppinger 15 
stated his belief that aneurysms of the smaller arteries are due to such defects 
in the elastic properties of their walls and are seen especially at the points of 
their bifurcation. He further stated that because this group of aneurysms is 
composed of those without definite histopathologic changes it has been used as a 
convenient one in which to cast all aneurysms of unknown origin. 

Excluding the remote possibility of endocarditis, it appears reasonable to 
believe that this infant had a congenital weakness in the elastic properties of the 
lower abdominal aorta, which may have been aggravated by the paroxysms of 
coughing due to pertussis at the age of 6 months. 


114 West Boscawen Street. 
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Obituaries 


EDMUND NOBEL, M.D. 
1883-1946 


From London comes the report that Dr. Edmund Nobel, L.R.C.P., 
Edinburgh, 1941; L.R.C.S., 1941; L.R.F.P.S., Glasgow, 1940; died on 
Jan. 26, 1946. Dr.Nobel was made Professor Extraordinary in Vienna 
in 1926, specializing in children’s diseases. Many American physicians 
took postgraduate courses given by him in Vienna, and they also remem- 
ber him for his splendid organization of the American Relief Administra- 
tion under Hoover after the first World War. At that time, he was 
working under Professor C. F. Pirquet, and he fed three to four thousand 
Austrian children daily. : 

Dr. Nobel, after being forced out of Austria in 1938, went to Albania 
to organize children’s work. When Italy invaded Albania, he went to 
London, England, was associated with Queen Mary’s Hospital for chil- 
dren and finally became physician to the Paddington Green Children’s 
Hospital. 





Correspondence 


PROLONGED TACHYCARDIA 
To the Editor:—It may be of interest to report that follow-up in the case of 
prolonged tachycardia which I reported in the AMERICAN JOURNAL OF DISEASES 
OF CHILDREN in January 1946 (71:53-66) has revealed complete control of the 
tachycardia since March 6, 1946, at which time therapy with digitaline Nativelle, 


0.1 Gm. twice a day, was instituted. oe er 
411 East Mason Street (2). ; 





Abstracts from Current Literature 


Biochemistry; Bacteriology, and Pathology 


ANTIGENIC RELATIONSHIPS OF COLIFORM AND RELATED BACTERIA ISOLATED FROM 
INFANTS IN THE NURSERIES OF Two INstituTIoNs. C. A. Stuart and 
E. van Stratum, J. Pediat. 26:464 (May) 1945. 


Investigators, from Pflaunder in 1898 to the present time, almost without 
exception agree that antigenically the coliform bacteria are extremely hetero- 
geneous. Some workers have shown that this heterogeneity extends even to 
coliform organisms isolated from one person over an extended period. It would 
seem that there is a marked continuity of antigens among coliform and related 
organisms isolated from fecal specimens of a circumscribed group or a predilection 
of the group for certain coliform and related types. 

From fecal specimens of 86 infants from one institution, 115 cultures of coli- 
form or related organisms were obtained. In antiserums prepared against 12 of 
these cultures, 55, or 47.83 per cent, of the 115 cultures were found by agglutin- 
ation and absorption tests to be antigenically identical with or closely related to 
one or another of the cultures used to produce antiserums. From fecal specimens 
of 65 infants from another institution, 139 cultures of coliform or related organisms 
were obtained. In antiserums prepared against 10 of these cultures, 97, or 69.78 
per cent, of the 139 cultures were antigenically identical with or closely related 
to one or another of the cultures used to produce antiserums. Paracolon cultures 
isolated from one institution were antigenically identical with one or another of 
the paracolon cultures isolated from the same institution. No paracolon culture, 
however, isolated from one institution was antigenically identical with any isolated 
from the other institution. Only 4 of 100 strains of Escherichia coli from the 
second institution were antigenically identical with or closely related to one or 
another of 9 strains of E. coli isolated at the first institution and used to produce 
antiserums. 

There was other evidence to support the contention that the fecal flora was 
determined more by the particular institution housing the infants than by the 
fact that infants were the source of the organisms. Of the 86 specimens from 
the first institution many yielded streptococci, 16 grew organisms with the anti- 
genic structure of Shigella alkalescens and 32 yielded Aerobacter organisms, 
while none gave cultures of Escherichia freundii. Of the 65 specimens from the 
second institution, a few yielded streptococci, 1 grew an organism with the 
antigenic structure of S. alkalescens, 58 yielded Aerobacter organisms and 4 


grew E. freundii. Autuors’ ABSTRACT. 


CorYNEBACTERIUM DIPHTHERIAE: RESISTANCE TO DRYING: ACQUIRED RESISTANCE 
AND Its Stapiity. S. G. Ross, M. J. Australia 2:42 (July 14) 1945. 


The author found different strains of diphtheria bacilli to exhibit different 
degrees of resistance to drying on glass slides kept in an incubator at 37 C. The 
most resistant strain was a virulent strain, which withstood thirty-seven days’ 
drying. Separate colonies of a given culture exhibited an astonishing consistency 
in their resistance to drying. It was also demonstrated that under laboratory con- 
ditions diphtheria bacilli can acquire a considerable degree of resistance to drying 
and that each subsequent daughter strain acquires a higher degree of resistance 
than does its parent strain. In no case was it found that an avirulent strain became 
virulent or vice versa through the increase of the degree of resistance to drying. 
The acquired resistance to drying was an enduring characteristic not affected by 
time (up to eight months) or by 12 repeated subcultures. 

Gonce, Madison, Wis. 
660 
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OBSERVATIONS ON THE SENSITIVITY OF STAPHYLOCOCCI TO PENICILLIN. E. A. 
NortH AND R. Curistiz, M. J. Australia 2:44 (July 14) 1945. 


The authors found that naturally occurring penicillin-resistant pathogenic 
staphylococci were uncommon among 128 strains collected before the advent of 
penicillin treatment and that resistant strains were fairly abundant in wounds in 
wards where penicillin was used intensively and over long periods. No difference 
in the rate of biologic or metabolic activities of the penicillin-resistant strains as 
compared with that of the penicillin-sensitive strains could be found. However. 
the authors have not yet compared a resistant strain developed in the test tube with 


a parent culture. Gonce, Madison, Wis. 


Metabolism; Infant Feeding; Milk and Other Foods 


COMPARATIVE MERITS OF FASTING SPECIMENS, RANDOM SPECIMENS AND ORAL 
LoapiING TESTs IN FIELD NUTRITIONAL SuRvEYS. R. E. Jonnson, C. HENDER- 
son, P. F. Rosrnson and F. C. Consorazio, J. Nutrition 30:89 (Aug.) 1945. 


R. E. Johnson and his co-workers have concluded that when it is not possible 
to conduct all the tests desired for nutritional surveys fasting levels should be 
determined in preference to the results of loading tests; that specimens of blood 
may, with reservations, be drawn at any time of day, and that the use of random 
specimens of postprandial urine should be avoided if possible. These conclusions 
are limited to determination of fasting blood values for hemoglobin, serum protein, 
chloride and ascorbic acid, and determination of urinary values for chloride, 
ascorbic acid, thiamine, N1-methylnicotinamide and riboflavin. 


FREDEEN, Kansas City, Mo. 


FEEDING OF CHILDREN. R. Benoit, Union méd. du Canada 74:313 (March) 1945. 
Benoit stresses the need for the development of correct eating habits in early 


childhood. DAFFINEE, Melrose, Mass. 


VITAMIN C CONTENT IN FRESH VEGETABLES AND INFLUENCE of CooKING. NELLY 
ARMAND Ucon, Arch. de pediat. d. Uruguay 16:227 (April) 1945. 


Useful tables are presented concerning ascorbic acid lost and resultant enrich- 
ment of liquids after cooking a number of vegetables. Losses varied from 30 to 


90 per cent. PLatou, New Orleans. 


Vitamins; Avitaminoses 


THE RIBOFLAVIN, NIACIN AND THIAMINE CONTENT OF DRIED LEGUMINOUS SEEDS. 
Louise Dantet and L. C. Norris, J. Nutrition 30:31 (July) 1945. 
From the results of their study, the authors have concluded that legumes are an 
excellent source of thiamine and a good source of nicotinic acid and riboflavin. 
The greatest amount of all three vitamins is found in the soybean, thus sub- 


stantiating its high status in the list of foods Freveen, Kansas City, Mo. 


PHYSIOLOGICAL AVAILABILITY OF THE VITAMINS: 1. THE HuMAN BIOASSAY 
TECHNIC. DANIEL MELNICK, MELVIN HocHBERG and BERNARD L. Oser, 
J. Nutrition 30:67 (Aug.) 1945. 


D. Melnick and his co-workers have described a biologic assay technic for the 
simultaneous determination of the physiologic availability of the water-soluble 
vitamins—ascorbic acid, thiamine, riboflavin and nicotinamide. The test was based 
on the observation that the urinary excretion of the water-soluble vitamins, as 
such or as their derivatives, paralleled the quantity consumed provided that normal 
test subjects were employed and that the subjects at the time of the tests were 
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subsisting on an adequate diet. A simplified feeding routine was described, which 
extends the applicability of the assay to quantitative studies of problems in human 
nutrition, particularly to those dealing with the factors which contribute to con- 


ditioned malnutrition. Pecseen, Kanees City; Mo 
’ , ° 


Hygiene; Growth and Nutrition; Public Health 


Stupies IN Vita Capacity oF NorMAL STUDENTS. OSCAR ILLANES and Oscar 
Correa, Rev. chilena de pediat. 15:815 (Oct.) 1944. 


With the use of the Benedict-Roth apparatus, the vital capacity of 108 school 
children between 8 and 14 years of age was measured at one week intervals to 
secure three observations for each. Relating these data to surface area, the 
authors found there was a linear relationship, though with wide variations. 
Following discussion of methods with graphic expression of results, they present 
a summarizing table. The vital capacity of girls averaged about 6 per cent less 
than that of boys. This difference increased from 4 per cent for those with surface 
areas around 0.8 square meters to 8 per cent for those with surface areas around 


1.2 square meters. Piatou, New Orleans. 


Acute Contagious Diseases 


TONSILLECTOMY AND Pottomyetitis. C. E. Irwin, Arch. Surg. 49:136 (Aug.) 
1944. 


The author reviews several papers that discuss the relationship of tonsillectomy 
to poliomyelitis. Reference is made to McCormick’s study that presents a new 
concept of the etiologic relationship of lymphatic hypertrophy to degenerative 
diseases of the central nervous system. In pointing out the higher incidence of 
poliomyelitis in tonsillectomized children, the author raises the question of the 
possible etiologic relationship of the basic constitutional condition of the patient 
which is responsible for the lymphatic involvement necessitating the tonsillectomy 
and the effect of the anesthesia from the standpoint of nutritional deficiency and 


anoxia. Kalser, Rochester, N. Y. 


MepicaL Procress: SCARLET FEvER. CONRAD WESSELHOEFT and Louis WEIN- 
STEIN, New England. J. Med. 232:500 (May 3); 531 (May 10) 1945. 


When Sydenham coined the term “scarlet fever,” in 1676, he remarked that 
this was a disease in name only. When the Dicks isolated their so-called Strepto- 
coccus scarlatinae and patented the toxin and antitoxin derived from it, the idea 
of a disease entity seemed to become more fixed. Scarlet fever is not so much a 
disease entity as it is a manifestation in susceptible persons of a toxic substance 
elaborated by some strains of beta hemolytic streptococci. But from the work of 
Aranow and Wood it appears that certain strains of hemolytic Staphylococcus 
aureus can produce a typical scarlatiniform rash and that they elaborate an 
erythrogenic toxin that is antigenically related to that produced by streptococci. 
The sore throat of a patient with scarlet fever cannot be differentiated from any 
other streptococcic sore throat except that there is likely to be a bright red enan- 
them on the soft palate. 


Immunity—The Dick test is the measure of susceptibility to scarlet fever. 
The immunization of pupil nurses has been so satisfactory from the standpoint 
of economy that the procedure is carried out in most hospital training schools. 
Toomey has given an excellent review of the problem of immunization against 
scarlet fever. The attack rate for pupil nurses varied in different years in different 
hospitals from 8.6 to 17.7 per cent. Among the immunized nurses the attack rate 
in these hospitals was 0.6 per cent. Reactions were noted in 10.2 per cent. Immu- 
nization is distinctly worth while for pupil nurses whose training includes duty 
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in scarlet fever wards. It is necessary to keep in mind that the usual form of 
scarlet fever is the result of streptococcic infection of the upper respiratory tract. 
As such, it is spread by direct and indirect contact, and it may also be air borne. 
The dust in scarlet fever wards is likely to be heavily laden with hemolytic strep- 
tococci, and the air is especially full of these bacteria after bedmaking and sweep- 
ing. The term “septic scarlet fever” is used when the pyogenic properties of the 
streptococcus are in evidence. 


Treatment.—Scarlet fever antitoxin is the specific substance to combat the 
eruptive manifestation of this disease in that it neutralizes the erythrogenic toxin. ‘ 
A patient under 50 pounds (22.7 Kg.) in weight with moderate manifestations 
should receive 8,000 units and with severe manifestations 16,000 units. For those 
over 50 pounds one should give 16,000 units in moderate and 32,000 units in 
severe manifestations of the disease. Pooled convalescent serum given intra- 
muscularly or intravenously is also efficacious. 


Complications—Severe tonsillitis, pharyngitis, laryngitis, pneumonia, empyema, 
meningitis and bacteremia call for intensive therapy with sulfonamide compounds 
or penicillin. In the presence of rheumatic fever, penicillin is to be preferred for 
the treatment of the suppurative complications. Nephritis accompanying scarlet 
fever is of varying degrees of seriousness. The explosive nature of acute hemor- 
rhagic glomerulonephritis suggests a violent antigen-antibody reaction in the 
glomeruli. This is apt to occur some time between the ninth and the twenty-first 
day of convalescence. Scarlet fever has long been considered to be the origin 
of endocarditis. The toxin of scarlet fever does not in itself do any permanent 
damage to the endocardium. Scarlet fever, however, as a streptococcic disease 
may initiate rheumatic fever, and it is there that the greatest danger of scarlet 
fever lies today. 


Etiology.—tIn 1924, the Dicks incriminated a hemolytic streptococcus as the 
causative agent in this disease. Their work helped greatly to clear. the confusion 
concerning the specific agent, but their term “Streptococcus scarlatinae” tended 
to oversimplify the situation. As pointed out by Brown and Schaub, Str. scarla- 
tinae is not the streptococcus of scarlet fever but is a streptococcus of scarlet 
fever. Keefer and his co-workers studied a large group of patients that came 
under their own observation. Their conclusions were that scarlet fever may be 
due to a wide variety of streptoccci and that the predominant types may vary from 
one country to another, from one community to another and from year to year 
in the same community or country. They also found that as an epidemic of scarlet 
fever progressed in the same community, one type might be replaced later by 
another. In view of the ampie evidence that the causative streptococcus of scarlet 
fever may differ not only in the type of group-specific carbohydrate content but 
much more frequently in the qualitative character of the nucleoprotein content, it 
appears that the concept of a single species of organism is hardly tenable. A 
rational concept of the etiology of scarlet fever appears to be one in which it is 
recognized that with certain rare exceptions the beta hemolytic streptococcus 
is the agent that is responsible for the disease. It is usually group A organisms 
that are responsible, however. 

It has been shown by Hooker and Follensby that strains of streptococci isolated 
from patients with scarlet fever may produce two different types of erythrogenic 
toxin, A and B, which are distinguishable on the basis of both chemical and 
immunologic criteria. They have shown that a single toxigenic strain may produce 
A or B, both or neither. This difference in the quality of erythrogenic toxin 
produced by different strains of the hemolytic streptococcus is thought by these 
authors to be a possible explanation of the fact that the reactions to the Dick test 
of some persons do not become negative after they have had scarlet fever and 
that occasionally even the early administration of potent antitoxin does not appear 
to alter the toxic manifestations of scarlet fever in certain patients. 


Epidemiology—tThere has been a sharp decline in the severity of scarlet fever 
in the last thirty years. The mortality rate has dropped materially in the northern 
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states, but this decline has not been apparent in the South. Schwentker, Janney 
and Gordon made a study of streptococcic infection in Roumania over a period 
of three years; they have pointed out many of the important factors having to do 
with the epidemiology of the diseases produced by this group of organisms. They 
found that there is a gross mathematical relation between the incidence of scarlet 
fever in a country and its latitude. In temperate countries, the logarithm of the 
morbidity was found to be directly proportional to the latitude, whereas in the 
tropics streptococcic diseases are rare. In this connection, they neglected to bring 
out that whereas these diseases are not prevalent at sea level in the tropics they 
become extremely prevalent at high altitudes, as in Bogota, Bolivia, and México, 
D. F., Mexico. An epidemic of scarlet fever due to a strain of hemolytic strep- 
tococcus of type 10 was studied. Just before the outbreak of the epidemic, there 
occurred an increase in the gross, the group A and the type 10 carrier rates, 
and this increase was maintained until almost the end of the epidemic. Patients 
in whom tonsillitis developed without a rash were shown to be infected with the 
same type of streptococcus. 

All those who came down with scarlet fever were shown to be positive reactors 
to the Dick test. Methods of control, hospitalization, inconsistencies in regulations 
and chemoprophylaxis are also discussed. After an attack of uncomplicated 
scarlet fever, the upper respiratory tract usually returns to normal by the end 
of the second week in adults and by the end of the third week in children. 


GENGENBACH, Denver. 


AcTIVE IMMUNIZATION AGAINST SCARLET FEVER. MANUEL M. GLAzIER, New 
England J. Med. 233:204 (Aug. 16) 1945. 


A report is presented of the reactions of 377 private patients actively immunized 
against scarlet fever during the last thirteen years. It was soon determined that 
the most effective method with the lowest incidence of general reactions was that 
of seven consecutive weekly injections, and that method was employed in 
immunizing 340 children in subsequent years. The injections were given sub- 
cutaneously in the following doses: 650 units, 2,500 units, 5,000 units, 10,000 units, 
25,000 units, 55,000 units and 110,000 units, a total of 208,150 units. If a moderate 
or a severe general reaction occurred, the same dose was repeated the following 
week. In case of an allergic reaction, the injections were stopped. Immunization 
was conducted during the spring or fall, preference being given to the late spring. 
This was done because infections of the respiratory tract are less frequent then 
than at other times. 

The incidence of general reactions was 7 per cent among 340 children between 
1 and 12 years of age immunized during the last eleven years. The most frequent 
general reaction was nausea and vomiting. Ten patients who had had contacts 
with scarlet fever and 98 children actively immunized during epidemics of strep- 
tococcic infections of the upper respiratory tract had high incidences of general 
reactions—20 per cent and 15 per cent, respectively—following the first immunizing 
dose. In none of the 340 patients did scarlet fever develop. The best age to 
immunize actively for scarlet fever is between 1 and 2 years. The incidence of 
general reactions was lowest in this group. A history of allergic sensitivity is not 


a contraindication to immunization. Cavexenrn: Yom 
: : , 


SERUM TREATMENT OF Pertussis. J.-P. BeEAupeT, Union méd. du Canada 73:137 
(Feb.) 1944. 


Fifty-two patients with pertussis were treated with the rabbit serum of Ayerst 
McKenna. In 52 per cent of these the spasms had disappeared within fifteen days 
and in 26 per cent spasms continued for a month, while in 2 patients no benefit 
could be discerned. The author admits that no conclusions can be drawn from the 
series, although most of the treated children seemed to have a shorter and milder 
course. In a similar group of patients treated by medical measures alone, there 
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were 2 deaths from bronchopneumonia. In the group treated with serum there 
were no frank cases of pneumonia, although 12 of the patients were less than a 


old. 
yeas DarFINEE, Melrose, Mass. 
' 


THe USE oF PLACENTAL GLOBULIN ExTRACT IN MEASLES Contacts: AN 
ATTEMPT TO STANDARDIZE THE DosaceE. Fu-T’anc Cuu and Sze-Cuin Liv, 
Chinese M. J. 62:111 (April-June) 1944. 


The authors report their latest method of preparing a dry form of human 
immune globulin. They believe this is superior to the wet product made by pre- 
cipitation with ammonium sulfate, as the dry powder can be pooled and stored 
without deterioration. This preparation was given intramuscularly to 90 children 
who had had intimate exposure to measles. A smaller dose, 25 to 30 mg. for each 
kilogram of child’s weight on the fourth to sixth day of exposure and 40 to 45 mg. 
from the seventh to the ninth day, will probably modify the disease; when 40 mg. 
per kilogram is given early in the incubation period, complete protection will 


usually occur. NerFF, Kansas City, Mo. 


Diseases of Lungs, Pleura and Mediastinum 


THE ELECTROLYTE EXCRETION WITH VARIOUS ForRMS OF THERAPY IN BRONCHIAL 
AsTHMA. A. V. STROESSER and MarGuERITE Bootn, J. Allergy 16:232 
(Sept.) 1945. 


A group of chronic cases of asthma in children was studied. Ingestion of 
potassium chloride led to a diuresis which caused a loss of sodium from the body 
and an apparent improvement of symptoms in most of the periods of observation. 
Ingestion of sodium chloride, adrenal cortex extract and desoxycorticosterone 
acetate led to the retention of sodium and the aggravation of symptoms. 


Hoyer, Cincinnati, Ohio. 


SputuM CHOLESTEROL IN BRONCHIAL ASTHMA. ABNER N. Fucus and MARGARET 
B. Strauss, J. Allergy 16:236 (Sept.) 1945. 


The amount of cholesterol expectorated in twenty-four hours by 51 asthmatic 
patients ranged from 1 to 10 mg. The values ranged from 7 to 55 mg. per hundred 
cubic centimeters. The amount of cholesterol varied with the severity of the 
clinical symptoms, and high values were noted in the infective, or cutaneous-nega- 


tive, type of bronchial asthma. Moves. Ciacianati, Ohio 


TREATMENT OF PNEUMOCOCCAL PNEUMONIA WITH PENICILLIN. MANSON MEADS, 
H. WittraAm Harris and MAXWELL FINLAND, New England J. Med. 232:747 
(June 28) 1945. 


Although the sulfonamide drugs are highly effective in the treatment of the 
pneumococcic pneumonias, serious problems sometimes arise in their administration. 
Penicillin, on the other hand, seems to be free from many of these difficulties and 
at the same time is extremely effective against the pneumococcus. Both sulfon- 
amide-sensitive and sulfonamide-resistant strains seem to be equally susceptible to 
the action of penicillin. It is the purpose of this paper to report the results of 
treatment with penicillin in a serics of 54 cases of rather severe pneumococcic pneu- 
monia. Penicillin was used alone in 37 of these cases, whereas in the remaining 
17 cases it was given only after sulfonamide drugs had either failed to bring about 
a satisfactory response or produced untoward effects that made it undesirable to 
continue their use, although the patients were still acutely ill. 

The effect on the clinical course may be judged from the duration of fever and 
of acute symptoms, such as delirium, prostration and dyspnea, after the penicillin 
was started. About half the patients were essentially afebrile and decidedly 
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improved symptomatically within twenty-four hours, and most of the remaining 
ones who had not previously been treated with sulfonamide compounds were essen- 
tially recovered by the end of the second day. In only 4 cases was a positive 
culture of blood obtained after the penicillin treatment was begun. It is noteworthy 
that no purulent complications developed after penicillin treatment was started. 
There were 2 cases, however, in which empyema was already present before the 
penicillin was given. One of these patients died two hours after the first dose. 
The other also had an early purulent arthritis. 

The results obtained in this series of cases of severe pneumococcic pneumonia 
indicate that penicillin is a highly effective therapeutic agent in this disease and 
that penicillin is equally effective in cases in which there is relative resistance to 
sulfonamide drugs as judged from the clinical and bacteriologic response: Of the 
17 patients in this group, 10 had positive blood cultures after treatment with sulfon- 
amide compounds for varying periods up to six days. Only 3 of the patients died 
after penicillin therapy, 1 within four hours and the other within two hours from 
causes other than the pulmonary infection. 

There were 10 deaths. Seven of the patients were moribund, and death occurred 
within a few hours after treatment was begun; death of the other 3 was associated 


with severe complicating conditions. Cameumacn. Deaver 
3 , 


THE ROENTGEN APPEARANCE OF LOBAR AND SEGMENTAL COLLAPSE OF THE LUNG: 
IV. CoLLapse or THE Lower Lopes. LAWRENCE L. Rosins and CLayton H. 
Hate, Radiology 45:120 (Aug.) 1945. 


This article illustrates 6 cases in adults of segmented or complete collapse of 
a lower lobe of a lung. In 2 cases the collapse was due to carcinoma, in 1 to 
adenoma, in 1 to broncholiths and bronchiectatic abscess, in 1 probably to a 
calcified node and in 1 to a mucous plug. Rearrangement of the vascular shadows, 
depression of the hilus and demonstration of an actual decrease in the size of a lobe 
or segment by means of changes in the position or contour of the septums are of 


importance in the diagnosis of collapse of the lower lobes. . 
AMSPACH, Chicago. 


OxyGEN THERAPY AND TRANSFUSION IN THE TREATMENT OF RESPIRATORY 
DISEASE IN INFANTS. N. Vezina, Union méd. du Canada 73:110 (Feb.) 1944. 


Oxygen inhalation is indicated when any obstruction to complete oxygenation 
of the hemoglobin exists. Such obstruction may be found in atelectasis, asthma, 
pneumonic processes, capillary bronchitis, laryngotracheobronchitis, pulmonary 
edema or bronchial foreign body. The method of choice is tent administration, 
with an oxygen concentration of 50 to 60 per cent, a temperature of 70 F. and a 
humidity of about 60 per cent. In tracheobronchitis, the addition of 5 to 10 per 
cent carbon dioxide counteracts the drying effect of pure oxygen. Asthmatic 
crises are aided by the use of a mixture of 20 to 30 per cent oxygen and 80 to 70 
per cent helium. 

Transfusion of whole blood is a supportive measure in these respiratory afflic- 
tions. It is of special benefit in pulmonary abscess, pulmonary gangrene, empyema, 
mastoiditis, otitis media and ethmoiditis. It is contraindicated when the extent 
of the pulmonary lesion is sufficient to cause cardiac embarrassment. In most cases 
a series of small transfusions (40 to 50 cc.) is preferable to a massive transfusion. 
Professional donors or a blood bank yield a safer blood than hastily recruited rela- 
tives or friends. Leukemic blood has been suggested in cases of agranulocytosis. 

Plasma contains specific and nonspecific antibodies which may aid in treatment. 
Hypertonic plasma may aid (by osmosis) in the resorption of the edema present in 
acute tracheobronchitis. Immunotransfusions do not seem to produce the results 
expected of such a procedure. Autotransfusion of irradiated blood has a definite 
use in some cases of severe septicemia. 

The author sanctions the use of the peripheral veins, some of the deeper veins, 
the longitudinal sinus, the peritoneal cavity, the umbilical vein (in newborn infants) 
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or the medullary cavities of the tibia and the sternum in the administration of 
biood. Reactions to transfusions are usually mild and transitory, but hemo- 
globinuria, anuria or hepatitis may ensue. 


DAFFINEE, Melrose, Mass. 


Acute Infectious Diseases 


THE RELATIONSHIP OF POSTSCARLATINAL ARTHRITIS AND CARDITIS TO RHEUMATIC 
Fever. Rosert F. Watson, SIDNEY RotrHsarp and Homer F. Swirt, 
J. A. M. A. 128:1145 (Aug. 18) 1945. 


A study was made of the complications and sequelae in 110 cases of scarlet 
fever. In all cases there was the typical clinical picture. Nasopharyngeal cultures 
revealed group A streptococci in 109 cases and group C in the remaining case. 
In 63 cases the disease was uncomplicated; in 25 there were purulent complications 
and in 18 electrocardiographic abnormalities; in 4 there were both purulent com- 
plications and electrocardiographic abnormalities. 

Of the 22 patients who showed electrocardiographic changes, 1 had a history 
of previous rheumatic fever and 1 had mitral stenosis on admission. In 3 patients 
the changes developed early in the disease, and their significance remains a question. 
In 19 patients the changes developed later—from the tenth to the fifty-sixth day. 
Eight of these 19 had definite clinical rheumatic fever, heart disease developing 
in 2 and subcutaneous nodules in 1. Four patients had milder manifestations. 
Seven patients had only a slight rise in temperature, leukocyte count or sedimenta- 
tion rate. The differences between these groups of patients are believed to be 
quantitative rather than qualitative, and all are to be considered as showing the 


characteristics of rheumatic fever. asm Wennnteen Wiles 
’ , ° 


THe HazarpD oF TRANSFUSION MALARIA AFTER THE War. A. D. RUBENSTEIN, 
M. H. SHULMAN and D. Merritt, New England J. Med. 233:234 (Aug. 23) 
1945. 


Accidental malaria subsequent to blood transfusion has not been a frequent 
occurrence in nonendemic areas. Since 1929 only 12 such cases have been reported 
to the Massachusetts Department of Public Health. Thoroughman, working in 
Kiangsu, China, where malaria is encountered throughout the year, reported 45 
cases of malaria after the administration of whole blood to 104 patients. 

At the conclusion of the war large numbers of men will return to this country 
from regions in which malaria is endemic. A certain proportion of these persons 
will continue to harbor malarial parasites in the blood as the result of either 
clinical or subclinical infection. The organisms identified in the blood smears of 
12 recipients recently were reported as follows: Plasmodium malariae, 9; 
Plasmodium vivax, 2, and type not stated, 1. The predominance of the quartan 
variety was striking. In case 12, that of a 4 month old child in whom malaria 
developed after several intramuscular injections of whole blood, the temperature 
rose every third day with a low grade fever intervening. 

Of the 12 donors involved in this study, 10 had lived for a period of years in a 
country where malaria is known to be endemic—3 in Italy, 2 in Greece and 1 each 
in Albania, China, Palestine, Panama and Roumania. In the other 2 cases, 
information concerning the donor’s country of residence was not available. 


GENGENBACH, Denver. 


TETANUS: REPORT OF A CASE, AND GENERAL CONSIDERATIONS. L6pez CLaAREs and 
CASTANEDA, Bol. méd. d. Hosp. inf., México 2:243 (Sept.) 1945. 


J. M. N., a 10 year old boy, was admitted to a contagious disease ward on 
May 21, 1945. The chief complaints were slight fever, trismus, tonic convulsions 
and spasticity of a week’s duration. On examination, there were found also, pro- 
nounced opisthotonos, sardonic grin and other muscular contractions. There was a 
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doubtful scratch on the right heel, which may have been the port of entry of the 
infection. Treatment was instituted with tetanus antitoxin, 320,000 units; 50,000 
daily by venoclysis with normal isotonic solution of sodium chloride and dextrose 
for four days; 20,000 units intramuscularly for six days; and 15 cc. of tetanus 
toxoid in progressive doses from 1 cc. to 5 cc. each week. The patient was dis- 
charged completely cured after twenty-three days. 

The authors then comment on the 7 cases of tetanus that have been seen in this 
Hospital. Incubation periods varied from forty-eight hours to sixty days. The 
authors advise prophylactic immunization with any of the known vaccines, give 
the general rules for treatment and lay out a plan for the care of the patients. The 
recommended treatment with slight modifications is the same as is followed at 
the Cook County Hospital, Chicago, which was approved by the American 
Academy of Pediatrics at its twelfth annual meeting, in 1942. 


Mapero, México, D. F., Mexico. 


CONGENITAL MALARIA: Report oF A Case. K. T. Cuen, I. L. TAne and 
M. C. Wane, Chinese M. J. 62:199 (April-June) 1944. 


Though rare, placental transmission of malaria has been proved, and this case 
is the only one encountered in three years at the Chungking Central Hospital. 
The authors review the world literature and summarize 39 cases of congenital 
malaria from 1918 to 1936. 

The infant was delivered during one of repeated maternal attacks of malaria; 
the child failed to gain properly; at 50 days of age severe anemia had developed, 
and there was an enlarged spleen and liver. Tertian parasites were found in the 
peripheral blood. The child died from an accidental infection of the meninges 


with pneumococci. NeFF, Kansas City, Mo. 


Chronic Infectious Diseases 


GENERALIZED TUBERCULOSIS .WITH GREAT LUNG CAVERN IN A CHILD S1x MontuHS 
Ovtp. G6mez and Saas, Bol. méd. d. Hosp. inf., México 2:223 (Sept.) 1945. 


This child began to be ill three months previous to its admission to the hospital, 
having dry cough and fever. When admitted, the patient was acutely ill, and the 
diagnosis of bilateral bronchopneumonia was made. The roentgenogram showed 
a shadow on the right medial and lower lobes which, because of the age of the 
patient, was thought to be an abscess. Reaction to the Mantoux test (1: 1,000) was 
negative. The clinician thought that the shadow could be a right diaphragmatic 
hernia, but the studies to that effect were negative. Finally the planigraphy cleared 
the situation, leaving no doubt that the shadow was that of a great cavern localized 
in the right medial and lower lobes. The contaminant tuberculous focus was found. 
The bacilloscopy was positive. With these data, the diagnosis of generalized tuber- 
culosis was made. The postmortem study confirmed both the first diagnosis of 
bronchopneumonia and the last of generalized tuberculosis. 


Mapero, México, D. F., Mexico. 


TRANSMITTED SYPHILIS. ALFREDO DABANCENS L., Rev. chilena de pediat. 15:1001 
(Dec.) 1944, 


This article deals with 6 cases of syphilis following transfusions. In all cases, 
history, examination and serologic tests of the child apparently eliminated con- 
genital or previously acquired syphilis. In 4 cases, transmission was by way of 
intravenous transfusion of blood; in 2, it followed intramuscular injection. Clinical 
manifestations appeared after a silent period lasting four to sixteen weeks (average, 
eight weeks); in 3 children papulonecrotic syphilids developed, 1 had anal con- 
dylomas and 1 had syphilitic osteitis; 1 diagnosis was strongly presumptive. In 
only 1 case is there mentioned the finding of spirochetes on dark field examination. 


Piatou, New Orleans. 
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Diseases of Blood, Heart and Blood Vessels and Spleen 


PRELIMINARY REPORT ON A RAPID METHOD FOR DIAGNOSING SICKLE CELL DISEASE. 
Paut M. Nevupa and Maurice S. Rosen, J. Lab. & Clin. Med. 30:456 (May) 
1945. 


A rapid method for the diagnosis of sickle cell anemia and sickle cell trait is 
described. It is based on the prompt occurrence of sickle cell forms when a drop 
of “sickle-positive” blood is mixed with a broth culture of a saline extract of 
normally excreted human feces. This broth culture is designated as “ferment 
broth” by the authors and is thought to be of an enzymatic nature. The superiority 
of the method appears to reside, the authors report, not only in its acceleration of 
the phenomenon but also in the number of cells involved in the change. 


WILKINSON, Galveston, Texas. 


SERUM INCOMPATIBILITY AS CAUSE OF TRANSFUSION AccIDENT. G. A. W. Pryor 
and E. Sincer, M. J. Australia 1:588 (June 9) 1945. 


Repeated nonhemolytic transfusion accidents are described which were caused 
by an antibody in the patient’s blood able to produce precipitation with the serum of 
different donors. Transfer of the hypersensitivity to the skin of a normal person 
could be achieved. The antigen whicii was responsible for the accidents could 
not be identified. 


INTERESTING FEATURES IN A PRIMARY TUBERCULOUS Focus IN THE LuNG. J. G. 
SLEEMAN, M. J. Australia 1:589 (June 9) 1945. 


A nurse having three negative reactions within a period of eight days to 
Mantoux tests applied during the third week of her employment in a tuberculosis 
sanatorium and having a roentgenogram of the chest, taken on the twenty-first day 
of her employment, which showed nothing abnormal had signs of constitutional 
illness six weeks after beginning service in the sanatorium. This constitutional 
disturbance was accompanied with inflammation at the sites of the Mantoux tests, 
and with axillary adenitis on the side in which the greatest strength of old tuber- 
culin had been used. Fever disappeared after one week of rest in bed. Six weeks 
later a tuberculous abscess of the involved axillary lymph node was opened, and 
the nurse has remained well since then. A roentgenogram of the chest taken two 
months after the first signs of illness showed a fairly discrete rounded opacity 
1.5 cm. in diameter, just lateral to the right cardiac border. On the course of 
events in this case, the author makes the following observations: 1. The presence 
of a pulmonary primary complex indicates the lung as the portal of entry of the 
infection. 2. The development of illness three weeks after a roentgenogram known 
to reveal no abnormality indicates that three weeks is the longest period over 
which infection and sensitization could have occurred. 3. The persistence of old 
tuberculin at the site of injection for so long is of interest. 4. The employment 
of negative reactors to the Mantoux test in tuberculosis sanatoriums is not desirable. 
5. The development of an axillary abscess suggests that injury to the lymph node 
produced by material resulting from the interaction of old tuberculin with antibody 
at the site of injection was responsible for the localization of the bacillemia in the 
lymph node. 


Gonce, Madison, Wis. 


Diseases of Nose, Throat and Ear 


Sinus DISEASE IN CHILDHOOD. GeEorGE J. TAQuINo, New Orleans M. & S. J. 
98:8 (July) 1945. 


The author emphasizes the facts that sinus disease does occur in young chil- 
dren and that the possibility of its occurrence is not generally recognized. The 
incidence is greater under poor economic conditions, although not extremely so. 
Boys are more often involved than girls because they are more careless in personal 
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care. Its occurrence is more frequent in winter months, but the summer incidence 
is increasing because of the wider use of swimming pools. The defense mechanism 
of the sinuses depends on cell phagocytosis plus the protective blanket of mucus in 
the nose and the ciliary activity of the sinus mucosa. The nasal sinuses are usually 
well established by the third or fourth year. Ethmoid cells are present at birth 
and well developed at 2 years. Etiologic factors are colds, the exanthems, deviated 
septums, enlarged adenoids, allergies and faulty hygiene. Allergies probably are 
factors in 50 per cent of all cases. Pathologically, sinus infections in children are 
classified as (1) purulent and allergic and (2) intumescent, catarrhal or purulent. 
The superimposed infection often dominant late in the disease sometimes obscures an 
allergic origin. The symptoms are similar to those seen in adults—nasal discharge, 
cough, headache and otitis. Also, there are systemic symptoms, such as anorexia, 
vomiting and failure to gain. The diagnosis of sinus infection in children requires 
much patience and tact. All the usual diagnostic procedures should be done, even 
if a light anesthesia is necessary. 

Treatment.—Tonsillectomy is not to be performed until it is abundantly clear 
that it is necessary. It is suggested that removal should at least await the clearing 
of the infection, and then it may not be needed. Chemotherapy is to be avoided 
as a routine. Allergic sinusitis is not benefited by chemotherapy and must be 
managed as.an allergy. Surgical procedures should be instituted when indicated. 
Radical operation is required only in extreme cases. Conservative measures are 
successful in 80 to 98 per cent of all cases. Berkey, Los Angeles. 


GripPAL OBSTRUCTIVE LARYNGITIS IN A Baby OF Five Weeks. N. Vezina, Union 
méd. du Canada 73:894 (Aug.) 1944. 


Acute respiratory obstruction developed in a five week old baby after five days 
of a mild grippal infection. Tracheotomy gave immediate relief of symptoms. 
Laryngoscopic examination revealed an edema of the laryngeal structures, and 
bronchoscopic examination showed no increase of bronchial secretion. The tempera- 
ture remained between 100 and 101 F. Roentgenograms of the chest showed no 
evidence of pneumonia, enlargement of the thymus, cardiac hypertrophy or medias- 
tinal masses. Treatment with sulfonamide compounds had to be abandoned because 
of vomiting. After fifteen days of hospitalization the baby was discharged cured. 


DaFFINEE, Melrose, Mass. 


A CASE oF BRONCHIAL OBSTRUCTION BY A BENIGN Tumor. B. G. B&ct1n, Union 
méd. du Canada 74:156 (Feb.) 1945. 


A girl of 13 years was well until a week previous to hospitalization, when fever, 
a productive cough and pain in the left side of the chest developed. Physical signs 
of effusion on the left side were present, and repeated thoracenteses produced thick 
pus. She was discharged “cured” after fifteen days, but eight days later she was 
readmitted with similar symptoms. Bronchoscopic examination revealed a tumor 
obstructing the left lower bronchus. Roentgenologic studies with iodized poppy- 
seed oil showed pronounced bronchiectasis of the lower lobe of the left lung. After 
a course of bronchoscopic aspirations, a lobectomy of the left lower lung was 
carried out and rapid recovery ensued. 

Bégin discusses differential diagnosis and treatment. 
; DaFFINEE, Melrose, Mass. 


Diseases of the Gastrointestinal Tract, Liver and Peritoneum 
CoNGENITAL ALKALOSIS WITH DIARRHEA. Dantet C. Darrow, J. Pediat. 26:519 
(June) 1945. 


A report is made of a new syndrome. The patient showed intractable watery 
diarrhea from birth to the age of 2 years 11 months (the time of this report). The 
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stools were acid and contained considerable amounts of sodium, chloride and, at 
times, potassium. The alkaline urine contained no chloride, little sodium and 
variable amounts of potassium. The amount of chloride in the stools was always 
greater than the amount of sodium in the stools, and the amount of water in the 
stools was greater than that in the urine. Absorption of nitrogen, fat, carbo- 
hydrate, phosphorus and calcium were essentially normal. As a result of these 
disturbances, the boy grew slowly and was subject to frequent exacerbations of 
the diarrhea accompanied with signs and symptoms of dehydration. The blood 
serum showed extreme alkalosis, the maximal changes being: pu, 7.73; bicarbonate, 
47 millimols per liter; chloride, 45 millimols per liter, and sodium, 118 millimols 
per liter. Occasionally, serum potassium was low (1.5 millimols per liter) but was 
usually normal. Usually no signs of tetany were present, but tetanic convulsions 
occurred once and carpopedal spasm occasionally. 

Metabolic data are presented which show that as chloride is lost more rapidly 
than sodium extracellular sodium is transferred into intracellular fluids and approxi- 
mately equivalent amounts of potassium are released from the cells and excreted. 
Similarly, when dehydration is treated with sodium chloride and potassium chloride, 
insufficient sodium is retained to account for the expansion of extracellular 
chloride, but retention of potassium accounts for the release of sufficient sodium 
from cells to replace the deficit of extracellular sodium and to explain the changes 
in concentration of extracellular electrolytes. 

The alkalosis and low serum chloride are accompanied with no evidence of 
change in the blood-brain barrier. 

The displacement of muscle potassium by sodium is discussed. 


AUTHOR’s ABSTRACT. 


GIGANTIC MESENTERIC ADENITIS CURED SURGICALLY. Lozoya and CISNEROS, Bol. 
méd. d. Hosp. inf., México 2:235 (Sept.) 1945. 


This patient was admitted with the chief complaint of a pain that began two 
years previously, and was localized in the umbilical region. At the examination 
a hard mass about the size of an orange, painful, of irregular contour and deeply 
situated, was felt; its greater portion was situated to the right and above the 
umbilical cicatrix. Roentgenologic examinations of different sections of the body 
revealed calcified masses along the spinal column. The Mantoux test elicited a 
negative reaction. 

After the routine examinations, the patient was operated on. The extirpation 
of the calcified nodular masses offered some difficulty because they were strongly 
adherent to the intestine and also because there were blood vessels running through 
them; for this last reason the removal was not total. The recovery was uneventful. 
The abdomen was irradiated with ultraviolet rays. 

The department of pathology reported that the nodes were of a tuberculous 


ni a “ar ° 
ature Mapero, México, D. F., Mexico. 


MALIGNANT ENTERITIS OF INFANTS DURING THE First THREE MONTHS OF LIFE. 
H. Witt, Ann. pediat. 162:87 (Feb.-March) 1944. 


In Zurich during the last few years an accumulation of cases of malignant 
infectious enteritis in babies and in newborn children has been observed. In the 
homes for babies and in different maternal institutions, these enteritides have been 
endemic. The symptomatology and course of the disease and complications are 
described, with reports of several cases. Autopsies revealed extended intestinal 
ulceration which often had perforated the walls. 

As a cause, pyogenic bacteria are suggested. A specific germ could not be 
detected. Concerning the therapy, putting the intestine out of action for a long 
time, combining this treatment with administration of infusions of plasma, has been 
most effective. In addition, sulfathiazole, and especially sulfaguanidine, had a 


salutary effect. AuTHor’s ABSTRACT. 
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CIRRHOSIS OF THE LIVER AND OF THE PANCREAS AND DISTURBANCES OF THE 
SuGAR METABOLISM IN AN EIGHT-WEEK-OLD INFANT. T. A. E. JANSSEN- 
ZAANDAM and C. pe LANGE, Ann. pediat. 165:213 (Oct.) 1945. 


The authors report on a case of cirrhosis of the liver and pancreas in a 2 month 
old child with lactosuria. They stated that they could not find a similar case in 


the literature. Diagnosis was made at autopsy. Gavine. Evanston: Tt 


Nervous Diseases 


CAVERNOUS-SINUS THROMBOPHLEBITIS: REPORT OF A CASE WITH MULTIPLE 
CEREBRAL INFARCTS AND NECROSIS OF THE PituITARy Bopy. A. D. WEISMAN, 
New England J. Med. 231:118 (July 27) 1944. 


A case of cavernous sinus thrombophlebitis with extensive complications is 
reported. The complications included small cerebral infarctions, purulent lepto- 
meningitis, bilateral orbital abscesses and infarction of the pituitary gland. 

The clinical picture and pathology are discussed, with particular reference to the 
arterial basis of the cerebral infarcts. Although several thrombosed arteries were 
found, no source could be ascertained. The possibility of hypopituitarism as a 


sequel of cavernous sinus thrombophlebitis is suggested. Auraon’s Suiuany 


PLATYBASIA AND OCCIPITAL VERTEBRA CAUSING FoRAMEN MAGNUM ENCROACH- 
MENT AND RESULTING NEUROLOGIC Symptoms. Lee A. Haptey, New York 
State J. Med. 44:2355 (Nov. 1) 1944. 


The embryologic development of the occipitocervical region is presented. The 
differences between congenital and acquired platybasia and the mechanism by 
which neurologic signs and symptoms are produced are discussed. 


A case history of an 11 year old girl with abnormal neurologic conditions 
limited to the left side of her body is presented. Roentgenograms showed an 
encroachment on the foramen magnum, which was verified and corrected by 
surgical means. Fourteen months later the neurologic conditions were unchanged, 
except for the loss of a positive Babinski sign. It was thought that the operation 
had halted further advance of the process. Davis, Rochester, N. Y. 


Tue Spastic’s SPEECH SITUATION. STELLA McKippeNn, Quart. J. Speech 31:358, 
1945. 


In cases of cerebral palsy, social environment is a great influence for either 
good or evil because of its effect on the reactions of nerves and muscles. Specialists 
believe that they know the importance of social environment, but often they do not 
take time to go into detailed consideration of each case. Parents usually believe 
that spastic children are very /'l and consult many physicians about the child, thus 
building up abnormal concepts. The spastic child goes through a disastrous 
environment, which has a direct effect on his condition. Any one working with 
spastic children should understand the importance of environment, and have an 
understanding attitude toward helping them to express themselves orally and 


otherwise. Patmer, Wichita, Kan. 


A Curious Case oF INFANTILE HemrpcteciA. P. F. Sarcapo, Union méd. du 
Canada 73:1176 (Oct.) 1944. 


In a baby of 27 months, exposed to measles during the preceding ten days, 
sudden convulsions developed. Physical examination showed cough, coryza and 
scattered rales throughout the chest. There was a right-sided paralysis, with loss 
of sensation over the entire right side. The pupils were dilated and reacted only 
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feebly to light. The cerebrospinal fluid was normal. Three hours later she showed 
improvement, and by the following morning she had wholly recovered. 
The symptoms of measles developed more fully, and no more neurologic abnor- 


malities appeared. DAFFINEE, Melrose, Mass. 


Diseases of the Genitourinary Tract 


One Dose PENICILLIN TREATMENT OF CHRONIC GONORRHEAL VAGINITIS IN 
CHILDREN. WALLACE SAKO, Ross Tirpury and Jesse Coitey, J. A. M. A. 
128:508 (June 16) 1945. 


Sixteen children between the ages of 1 month and 11 years with chronic gonor- 
rheal vaginitis were treated with one dose of 100,000 units of penicillin in 20 cc. 
of isotonic solution of sodium chloride injected intramuscularly. “Clinical and 
bacteriologic cure was effected in 15 cases within three days, usually two days.” 
Hospitalization was not required. The remaining patient responded to further 


therapy with divided doses of penicillin. Bary, Wauwatosa, Wis. 


INGUINAL EcTOPIA OF THE Ovary. Paut M. Bancrort, J. Pediat. 26:489 (May) 

1945. 

1. The majority of cases of inguinal ectopia of the ovary occur in the first two 
years of life. 

2. Its incidence is probably greater than is indicated by the literature. 

3. The diagnosis is, as a rule, not difficult if the anomaly is found before torsion 
or trauma has altered the physical findings. 

4. Examination of the female genitalia in infancy should be made with the 
same care as is the rule in the examination of the male. 

5. Early surgical intervention with restoration of the abdominal viscera and 
repair of the patent inguinal ring is the treatment of choice. 


AvuTHOrR’S CONCLUSIONS. 


BLoopLess CIRCUMCISION. JOHN M. Birniz, New England J. Med. 232:218 
(Feb. 22) 1945. 


An operation for circumcision is often brushed aside as unworthy of the efforts 
of a qualified surgeon and relegated to an intern or to an occasional operator 
without adequate instruction or supervision. The resulting hemorrhage, edema, 
swelling or even malformation reflects little credit on the medical profession. 

Two points in this discussion require emphasis. In the first place, the two 
layers of skin of the prepuce should never be cut at the same time. In the second 
place, the skin of the prepuce should never be cut until it has been separated from 


nective tis i ion. ~ 
the connective tissue by blunt dissectic Gencensacu, Denver. 


Diseases of the Ductless Glands; Endocrinology 


THE COMPARATIVE EFFECTS OF ESTRADIOL, DIETHYLSTILBESTROL AND ITS MONO- 
METHYL ETHER ON THE RESPONSE OF THE RABBIT UTERINE ENDOMETRIUM 
TO PROGESTERONE. N. T. WERTHESSEN and S. L. Garcitt, Endocrinology 
36:15 (July) 1945. 


Estradiol (but not estrone or diethylstilbestrol) has the distinct property of 
acting as a synergist to progesterone, not only in rendering the uterine mucosa 
sensitive to progesterone but also in not interfering with the amount of response 
developed per unit dose of progesterone when simultaneously administered. 


JacosseNn, Buffalo. 
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ANTIDIURETIC PoTENCY OF THE NEUROHYPOPHYSIS OF THE CaT FOLLOWING 
Pirurrary STALK Section. Donatp M. Pups and Kenprick Hare, 
Endocrinology 36:29 (July) 1945. 


Diabetes insipidus is generally considered to be the result of a disturbance in 
the production or release of an antidiuretic hormone by the pars nervosa of the 
pituitary gland. The condition may be produced experimentally in the following 
ways: (1) destruction of the supraoptic nuclei of the hypothalamus by electrolytic 
lesions; (2) transection of the pituitary sialk, which interrupts the nerve supply 
to the posterior lobe, and (3) removal of the pars nervosa. The present study was 
undertaken to determine whether a loss in potency of the pars nervosa follows 
section of the stalk. In these experiments it was found by bioassay that following 
transection of the pituitary stalk in cats there is a gradual decrease in the anti- 
diuretic potency of the pars nervosa. It appears that this potency must fall below 
5 per cent of normal before permanent diabetes insipidus manifests itself. 


Jacossen, Buffalo. 


EsTrOGENS, THIOUREA, THIOURACIL, AND THE TOLERANCE OF RATS TO SIMULATED 
HicH AttirupEs (Low ATMOSPHERIC PressuRES). FE. D. Go.tpsmira, 
AvBert S. Gorpon and Harry A. CHaripPeR, Endocrinology 36:364 (June) 
1945. 


Evidence is presented to demonstrate the effectiveness of thiourea and thiouracil 
in increasing the resistance of rats to lowered barometric pressures. The ability of 
females to tolerate low pressures better than males remains unexplained. 


Jacossen, Buffalo. 


ErFrect oF ADRENAL CoRTICAL HoRMONE THERAPY ON ALTITUDE TOLERANCE. 
G. W. Tuorn, M. Ciinton Jr., R. M. Davis and R. A. Lewis, Endocrinology 
36:381 (June) 1945. 


Desoxycorticosterone acetate, 17-hydroxycorticosterone, sodium succinate and 
sesame oil (control) failed to improve survival rate significantly, but treatment 
with a concentrated adrenal cortex extract in oil increased significantly the 
survival rate of normal rats exposed to a standardized acute “altitude” tolerance 
test. The mechanism by which this improvement is accomplished is not known. 


Jacossen, Buffalo. 


INVOLUTION OF THE ADRENAL CorTEX IN Rats Fep with THiouracit. Emu J. 
BAUMANN and Davin Martine, Endocrinology 36:400 (June) 1945. 


The adrenal cortex of rats fed with thiouracil undergoes involution which 
may reduce it to less than half its size if treatment is continued for three or four 
months. 

The authors’ interpretation is as follows: The adrenal cortex exercises an 
inhibitory control over the thyroid gland. Whenever there is a relative sublethal 
adrenal cortex deficiency, as evidenced by cortical hypertrophy, as in pregnancy, 
infection and thyroid feeding, there occurs an increased metabolism and often 
thyroid hyperplasia; in many conditions in which metabolism is lowered, the 
adrenal cortex decreases in size. This may be looked on as an effort of the 
body to compensate by increasing metabolism. ‘Thus in the complete inhibition 
of thyroid secretion which occurs when thiouracil is fed, the cortical involution 
may be regarded in large measure as an extreme attempt at compensation, probably 
due to depression of the adrenocorticotropic factor, since the cortex of such animals 
promptly responds to infection with hypertrophy. Jacossen, Buffalo. 
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PROGNOSIS AND Late COMPLICATIONS OF DIABETES IN CHILDREN. HANS ROSEN- 
BuscH, Ann. pediat. 164:225 and 281, 1945; 165:12, 1945. 


1. The prognosis of diabetes in childhood—taking a long view—is, in spite of 
the progress of dietary and insulin treatment, more adverse than had originally 
been expected. Late complications, arising after fifteen to twenty years, have 
already been described in the American, but very rarely in the European, literature. 

2. The writer’s own mortality statistics are discussed in comparison with other 
statistics. 

3. The diabetic child’s mental attitude is generally normal ; the presence of above 
average intelligence could not be ascertained. Psychopathologic behavior in a 
number of patients may show disastrous effects. 

4. A number of functional disturbances along with the diabetes makes one con- 
sider the possibility of a parallelism on the basis of multiple degenerative stigmas. 

5. With regard to the somatic development, height below the average was 
frequently observed. The endocrine causes are discussed in connection with the 
syndrome of glycogen disease (von Gierke) and diabetes. 

6. Among the late complications one is impressed, apart from the well known 
occurrence of tuberculosis, with the frequency of diabetic nephropathy. This may 
manifest itself also in diabetic children in the form of intercapillary glomerulo- 
sclerosis as described by Kimmelstiel and Wilson. The author includes a detailed 
description of some cases belonging to this group. Polyneuritis diabetica does not 
seem to be very rare in young persons with diabetes. 

7. Ocular complications are found fairly frequently in growing diabetic children 
during systematic investigations. Examination with the Gullstrand slit lamp 
revealed in a great number of cases after a few years the existence already of a 
density in the first zone of discontinuity (Vogt), which may perhaps be understood 
as an early sign of diabetic complications or at least as the first signal of an 
insufficiently balanced metabolism. 

8. With regard to the therapy, an early and very carefully increasing insuliniza- 
tion seems to be the primary condition, in order to avoid serious disturbances of 


: : a 
metabolism and endocrine balance. Awrmon’s Abereact 


Diseases of the Muscles, Bones, Joints and Lymph Glands 


ProGRESSIVE FACIAL HEMIATROPHY. RosBert WaARTENBERG, Arch. Neurol. & 
Psychiat. 54:75 (Aug.) 1945. 


Progressive facial hemiatrophy commonly starts in childhood. It may be 
limited to the cheek or extend to the hair and the cervical region on the same 
side. The author regards hemifacial scleroderma as an abortive form of this 
condition. The brain, especially on the affected side, may also become involved, 
contralateral convulsions being the most conspicuous sign of such involvement. 
The pathologic process which leads directly to the hemiatrophy is regarded as 
an active one and is due to the state of irritation in the peripheral trophic sympa- 
thetic nervous system. The etiologic process may be encephalitis; visually it is 
heredodegeneration. 

This is a detailed, comprehensive study, and the entire article should be read by 


persons interested. BeverLy, Oak Park, IIl. 


Pieuritic Scoiiosis. Luis Brsguertt, Rev. chilena de pediat. 15:797 (Oct.) 1944. 


Among 340 cases of scoliosis observed during a period of eleven years, 11 of 
pleural causation were noted in patients from 3 to 20 years of age. Characteristics 
of this type of scoliosis are discussed, along with prophylaxis and therapy. Photo- 
graphs of deformities and diagrams of suggested postural exercises accompany the 


article. Patou, New Orleans. 
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Skin Diseases; Allergy 


THe TRANSPORT OF ANTIGEN THROUGH THE Bopy By ELECTROPHORESIS. 
ABRAHAM WaALZER and Harry G. Goran, J. Allergy 16:165 (July) 1945, 


A series of experiments is reported on to show that antigen is transported 
through the body from the positive to the negative pole to a passively sensitized 
site. It can be introduced into the body at either pole, but is transported only from 
the positive to the negative pole. It can be transported from the positive to the 
negative pole through more than one person in a relatively short time. 


Hoyer, Cincinnati. 


THe NONANTIGENIC PROPERTY OF BEESWAX. LESLIE N. Gay, J. Allergy 16: 
192 (July) 1945. 


Through a series of studies the author comes to the conclusion that 4 per cent 
yellow wax (beeswax) in arachis (peanut) oil should provide a suitable medium 
for delaying absorption of penicillin when administered subcutaneously or intra- 


m larly. inci i 
uscularly Hoyer, Cincinnati. 


ALLERGY TO CHEMICALS IN FLouR; A CASE OF DerRMaTITIS DUE TO BENZOIC 
Acip. K. A. Barro, J. Allergy 16:195 (July) 1945. 


Baird reports a case of dermatitis in a baker who was sensitive to benzoic acid, 
which is a residue from benzoyl peroxide used in “improved” white flour. 


Hoyer, Cincinnati. 


Atopy To SIMPLE CHEMICAL COMPOUNDS—SULFONECHLORAMIDES. SAMUEL M. 
FEINBERG and Ropert M. Wartrous, J. Allergy 16:209 (Sept.) 1945. 


The authors have made a study of a group of 14 workers having asthma or 
rhinitis due to the inhalation of the dust of chloramine-T or of halazone at their 
work or in the vicinity of their work. 

These substances of low molecular weight were shown to be true atopens by 
direct test and by passive transfer. 

“The experiences cited suggest a number of possibilities: (a) that such simple 
chemicals may act as complete antigens; (b) that simple chemical allergens, as 
yet of unidentified nature, may be present in food, drink, and air; and (c) that 
chemical irritants, hitherto regarded as acting in a non-specific manner, may, on 


aie’ oe } ; wer 
re-examination exhibit specific allergenic behavior. Hover, Cincinnati. 


Atopic SENSITIVITY TO CaAROID (PAPAIN): REporT OF A CASE wiTtH Discus- 
SION OF SOME OF THE PROPERTIES AND USES OF THE DruG. Howarp Oscoon, 
J. Allergy 16:245 (Sept.) 1945. 


A report is given of a woman who had become sensitive to papain through its 
use on a wound and inhalation of the dust from a dentifrice containing it. 

In an excellent article the author enumerates some of the uses of this 
substance in foods, chewing gums, etc. 

In a small group given cutaneous tests with the drug, 27 per cent showed a 


reaction. Hoyer, Cincinnati. 


ALLERGIC PuRPURA SIMULATING A “SURGICAL ABDOMEN” (HENOCH’s PuRPURA). 
C. Bisson and P. Davin, Union méd. du Canada 73:881 (Aug.) 1944. 


An 11 year old boy began to vomit clear red blood. He was put on a Sippy 
regimen, but the ingestion of an egg provoked a recurrence of the hematemesis. 
Petechiae were found on the extremities. The clotting time was three minutes and 
fifty seconds and the platelet count was 167,200, but the reaction to the tourniquet 
test was positive. For a week he continued to vomit bloody material and then was 





ABSTRACTS FROM CURRENT LITERATURE 677 


seized with acute abdominal pain. In view of the normal temperature, pulse and 
leukocyte count, an operation was not performed. The following day all symptoms 
had disappeared, but his petechiae remained. 

Cutaneous tests with crab meat, lima beans and milk elicited negative reactions. 
On a diet free from these foods he has had no recurrence of purpura. 


Note.—No mention is made as to the inclusion of egg in the diet. 


DaFFINEE, Melrose, Mass. 


THe ALLERGEN oF House Dust. C. SutHertanp, M. J. Australia 1:583 
(June 9) 1945. 


Sutherland reviews the literature relating to the chemistry of allergens, with 
special reference to the allergen of house dust. So far, all the evidence suggests 
that house dust contains some unique allergen—no factor which is common to dust 
and other allergens has ever been demonstrated. Although a majority of workers 
have assumed that all allergens are proteins, it appears probable now that the 
activity of one allergen may be due to a protein component and that of another 
to a complex carbohydrate. The allergen of house dust seems to belong to the 
latter category. 

The author found a polysaccharide-containing fraction isolated from house dust 
after removal of proteins to be remarkably active by scratch and intradermal tests 
on dust-sensitive subjects. Gonce, Madison, Wis. 


Favus. C. H. Wurrttte, Proc. Roy. Soc. Med. 38:229 (March) 1945. 


A case of favus in a boy of 6% years is reported. The condition was diagnosed 
as psoriasis when the child was first seen because of the absence of fluorescence 
under the Wood light, but on examination some of the hairs and scales were found 
to contain abundant fungus elements, chiefly coarse branching hyphae. 


Witiiamson, New Orleans. 


Miscellaneous 


EVALUATION OF GELATIN AND PECTIN SOLUTIONS AS SUBSTITUTES FOR PLASMA 
IN THE TREATMENT OF SHOCK. Hans Popper, BrRuNo W. VoLkK, Kart A. 
Meyer, Donatp D. Kozoity and FrepericK STEIGMANN, Arch. Surg. 50:34 
(Jan.) 1945. 


A substitute for plasma in the treatment of shock was used on a large number 
of patients. A gelatin solution was administered to 162 patients and a pectin 
solution to 155 patients. About half of the patients were hospital control subjects ; 
the other half were patients with various degrees of surgical, traumatic, hemor- 
rhagic and medical shock. It was found that the two solutions produce an equal 
degree of hemodilution, which levels off with the administration of higher doses 
of both solutions. Gelatin and pectin solutions produce an equal rise in the sedi- 
mentation rate. The significant difference between the two solutions lies in the 
fact that gelatin produces less change in the tissues. It was concluded that, despite 
equal physiologic and therapeutic efficiency, gelatin deserves preference over pectin 
as a substitute for plasma in the treatment of shock, in view of possible changes 


in the tissues. Katser, Rochester, N. Y. 


Dye PoIsONING IN THE NurSERY: A REVIEW OF SEVENTEEN CASES. JULIAN 
GRAUBARTH, CHARLES JAMES BLOOM, FRANCES CARTER COLEMAN and Harry 
N. Soromon, J. A. M. A. 128:1155 (Aug. 18) 1945. 


In 17 cases of aniline dye poisoning in a nursery for newborn infants the 
illness was found to be due to the use of diapers unwashed after being stamped 
with ink containing an aniline dye. The characterstic symptoms were cyanosis 
and rapid respiration. Thirteen of the babies recovered without apparent residual 
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damage. Four died of unrelated causes. Methylthionine chloride and oxygen had 
no appreciable effect on recovery. Transfusions were usually not imperative. 


Bairp, Wauwatosa, Wis. 


PeNnIcILLIN By MoutH: Report oF A CLINICAL TRIAL. SIDNEY Ross, FREDERIC 
GerALp Burke and P. A. McLenpon, J. A. M. A. 129:327 (Sept. 29) 1945. 


Fourteen children between the ages of 2 and 11 years were treated with peni- 
cillin administered orally in double gelatin capsules hardened by immersion in 
solution of formaldehyde and alcohol. The dosage used was 100,000 units every 
three hours. Two aluminum hydroxide tablets were given one-half hour prior 
to the penicillin in order to neutralize gastric acidity. Blood levels showed 
adequate concentration of penicillin. The 10 patients with gonorrhea, the 2 with 
bronchopneumonia and the 2 with cellulitis, all responded well to treatment. No 


toxic effects were noted. oe 
’ , ad 


THE DANGER OF INTRAMUSCULAR INJECTION OF CALCIUM GLUCONATE IN 
INFANCY: Report oF THREE CASES, WITH ONE DeatH. STANLEY S. Lamm, 
J. A. M. A. 129:347 (Sept. 29) 1945. 


Intramuscular injection of 10 cc. of 10 per cent solution of calcium gluconate 
into the buttocks of 3 babies aged 3 months, 3 days and 14 days resulted in 
abscess formation in each case and ultimate death in 1 case. Avoidance of intra- 
muscular administration of calcium gluconate to infants is advisable. 


Barrp, Wauwatosa, Wis. 


MECHANICAL SUFFOCATION DurING INFANCY: A COMMENT ON ITS RELATION 
TO THE ToraAL ProsteM oF SuppEN DeatH. Paut V. Woo.tey Jr., J. 
Pediat. 26:572 (June) 1945. 


The increasing tendency to attribute unexplained death during infancy to 
mechanical suffocation is criticized, not only because of the intellectual dishonesty 
involved but also because of the blame and stigma it forces on the parents. It is 
pointed out that there is little evidence to support the belief that infants are 
asphyxiated with any great frequency. A careful postmortem study of each 
individual case is indicated in order to uncover .a reasonable cause of death, and 
the diagnosis of mechanical suffocation should be reserved for those instances 
in which incontrovertible evidence of deprivation of oxygen is established. Over- 
whelming infection, congenital anomalies and physiologic dysfunctions deserve 


special attenti in i , 
Pp ttention as causes of sudden death in infancy Auruos’s AssTnact. 


REINFORCEMENT OF SULFONAMIDE ACTIVITY: EXPERIMENTAL AND CLINICAL 
OBSERVATIONS. ERwin R. Neter, New York State J. Med. 44:1669 (Aug. 
1) 1944, 


Experimental investigations pertaining to the in vitro reenforcement of sulfona- 
mide compounds are presented. The enhancing effect of temperature on their 
activity and the synergistic action of sulfonamide compounds and immune serums 
(especially antimeningococcus and anti-influenza) is discussed. It is shown also 
that the effect of sulfonamide compounds may be made more powerful by combi- 
nation with chloroazodin or with a specific bacteriophage. It is the author’s opinion 
that this phenomenon of synergism of sulfonamide compounds and other agents 
merits further investigation. Davis, Rochester, N. Y. 


A New Tyre or Breast Pump. O. BranpperG, Ann. pediat. 165:221 (Oct.) 1945. 


The Swedish breast pump described is called “Sister Maja’s Breast Pump” 
and is similar to those which have been manufactured in the United States. For 
the full description one should consult the original article. 

Gru ee, Evanston, III. 





Book Reviews 


Penicillin hakkinda in vitso arastirmalar I-III (Almanca béliim). Peni- 
cillin-Studien in Vitro I-III. By Julius Hirsch, Hygiene-Institut der 
Universitat Istanbul. Compte rendu annuel et archives de la Société turque 
des sciences physiques et naturelles, Fasc. 12 (Separatum). Paper. Price, 
not given. Pp. 88, with illustrations. Istanbul, 1945. 


These studies are divided into three parts. I. The mechanism of the Penicillin 
effect. II. A penicillin test based on manometer readings of oxygen metabolism. 
III. Production of crude penicillin. The production of penicillin in the United 
States is so far advanced that many points brought out in these studies may be 
known in this country. 

In the first chapter Hirsch demonstrates that penicillin is not bactericidal or 
bacteriostatic. Penicillin has no effect on inactive staphylococci in culture; only 
multiplying staphylococci are influenced. His conclusion is that in the presence 
of penicillin a degeneration of the culture of staphylococci takes place. Their 
multiplcation is disturbed not quantitatively but qualitatively. A generation of 
abnormal sterile cells arises, and these cells die rapidly. The respiratory curve 
shows in the beginning a normal progression and turns suddenly downward. 

In unpurified penicillin-barium compound, a second factor is present which has 
a typical bacteriostatic effect. If the latter effect is prevailing, no multiplication 
of the staphylococci occurs, and the penicillin cannot work. Only in small doses 
of this bacteriostatic factor will the growth of the staphylococci not be stopped 
entirely and will penicillin be effective. This effect will become increasingly more 
apparent. 

In the second chapter, the manometric test described is too complicated to be 
discussed in this review. The oxygen metabolism, the inhibition of oxygen con- 
sumption in the cultures under the influence of penicillin, is determined in the 
Bancroft-Warburg apparatus. 

In the third chapter, different culture mediums are discussed. Hirsch used the 
Czapek-Dox medium. He studied the stimulating effect of added yeast, of added 
filtrates of old cultures and of steeped corn liquor. Hirsch studied other Wuchs- 
stoffe, stimulating substances, particularly the (cold) watery extract of wheat 
bran, which worked very satisfactorily; although the growth of the molds on the 
surface will be slowed down, yet a more potent penicillin is produced. The 
addition of wheat bran extract is recommended only for small culture bottles (50 
cc.) with limited surface. An interesting fact is that the inhibition of growth on 
the surface in the cultures with additional wheat bran extract added can be removed 
by putting sterilized glass rods into the bottle. These rods are shaped like dumb- 
bells. In four to six days the entire surface is covered with the mold. 





Directory of Pediatric Societies * 


INTERNATIONAL 
INTERNATIONAL ASSOCIATION OF PREVENTIVE PEDIATRICS 
President: Prof. S. Monrad, Dronning Louises Bgrnehospital, Copenhagen, 
Denmark. 
Secretary: Dr. Daniel Oltramare, 15 Rue Lévrier, Geneva, Switzerland. 


INTERNATIONAL CONGRESS OF PEDIATRICS 
President: Dr. Henry F. Helmholz, Mayo Clinic, Rochester, Minn. 
Secretary-General: Dr. L. Emmett Holt Jr., 477 First Ave., New York 16. 
Canadian Committee: 
Chairman: Dr. Alan Brown, Hospital for Sick Children, 67 College St., Toronto 2. 
Secretary: Dr. H. P. Wright, 1414 Drummond St., Montreal. 
Place: New York. Time: Sept. 16-19, 1947. 


INTERNATIONAL CONGRESS FOR THE PROTECTION OF INFANCY 
Secretary: Prof. G. B. Allaria, Corso Bramante 29, Torino 120, Italy. 


SAVE THE CHILDREN INTERNATIONAL UNION 
President: Mrs. Gordon Morier. 
Secretary: Dr. Georges Thélin, 43 Quai Wilson, Geneva, Switzerland. 
Place: Geneva, Switzerland. Time: Sept. 17-20, 1946. 


FOREIGN 
ARGENTINE Pepratric Society oF BuENos AIRES 


President: Dr. Martin Ramén Arana, 1809 Rodriguez Pefia, Buenos Aires. 
General Secretary: Dr. Alfredo Larguia, Cerrito 1179, Buenos Aires. 


AssoctaA¢Ao PAULISTA DE MEDICINA, SECCAG DE PEDIATRIAS 
President: Dr. Vicente Lara. 
First Secretary: Dr. Armando de Arruda Sampaio. 
Second Secretary: Dr. Luiz Augusto Monteiro Toledo, Av. Srinsteie Luiz 
Antonio 393, 1° Andar, Sao Paulo, Brazil. 
Time: Twelfth of every month, 8:30 p. m. 


BriTISH PAEDIATRIC ASSOCIATION 


President: Prof. G. B. Fleming, 13 Lynedoch Crescent, Glasgow. 

Joint Secretary: Prof. Alan Moncrieff and Dr. Donald Paterson, Hospital for Sick 
Children, Great Ormond St., London, W. 1. 

Place: Rugby School, Rugby. Time: Aug. 1-3, 1946. 


DANISH PepraTrRic SOCIETY 


President: Dr. E. Lenstrup, Copenhagen. 
Secretary: Dr. Gjgrup, Dronning Louises Bgrnehospital, Copenhagen. 


NEDERLANDISCHE VEREENIGING VOOR KINDERGENEESKUNDE 


President: Dr. J. H. G. Carstens, Servaas Bolwerk 14, Utrecht. 
Secretary: Dr. R. P. van de Kasteele, Lyccumplein 10, den Haag. 
Place: Children’s Hospital or Pediatric Clinic. Time: Three times a year. 


* Secretaries of societies are requested to furnish the information necessary to 
make this list complete and to keep it up to date. 
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PALESTINE JEWISH MEDICAL ASSOCIATION, SECTION OF PHYSICIANS OF 
CHILDREN’S DISEASES 


President: Prof. L. F. Meyer, 29 Toelsohn St., Tel Aviv. 
Secretary: Dr. A. Briinn, 9 Maazestre, Tel Aviv. 


Roya Society oF MEDICINE, SECTION FOR THE STUDY OF 
DISEASE IN CHILDREN 
President: Prof. Norman Capon, 49A Rodney St., Liverpool, England. 
Se@retary: Dr. J. N. O’Reilly, 46 Harley St., London, W. 1, England. 
Place: 1 Wimpole St., London. Time: Fourth Friday of each month, 4:15 p. m. 


SocrepAD CUBANA DE PEDIATRIA 


President: Dr. Teodosio Valledor, Habana. 

Secretary: Dr. Carlos Hernandez Miyares, Hospital Nuestra Sefiora de las Mer- 
cedes L y 21, Apartado, 2430, Habana. 

Place: Catedra de Clinica Infantil, Hospital Nuestra Sefiora de las Mercedes y 
Hospital Municipal de Infancia, Habana. Time: Last Wednesday of every 
month. 

Socrepap EcuaApORIANA DE PEDIATRIA 


President: Dr. Francisco de Icaza Bustamente. 
Secretary: Dr. M. I. Gémez Lince, P. O. Box 693, Guayaquil. 
SocieDAD MEXICANA DE PEDIATRIA 


President: Dr. Fernando Lépez Clares, 12/a. Medellin 191, Mexico. 
Secretary: Dr. Jesus Gomez Pagola, Versalles 64, Mexico. 


SocIEDAD DE PEDIATRIA DE CORDOBA 


President: Dr. Juan Francisco Herrera, Cérdoba, Argentina. 
Secretary: Dr. Bernardo Serebrinsky, Dean Funes 2000, Esq. Ocafia (N.), Cérdoba, 


Argentina. 
Place: Comite pro Defenso del Nifio, Dean Funes 2000, Cordoba, Argentina. 
Time: Once a month. 


SocreDAD DE PEepIATRiA DE SANTIAGO DE CUBA 
President: Dr. Antonio Béguez César, Sagarra 107, Santiago de Cuba. 
Secretary: Dra. Susana Texd6é Vaillant, Padre Pico 57, Santiago de Cuba. 
Place: Colegio Médico. Time: Last Tuesday of every month. 


SociEDAD VENEZOLANA DE PUERICULTURA Y PEDIATRIA 
President: Dr. Pedro J. Alvarez. 
Secretary: Dr. Ernesto R. Figueroa, 3a Avenida 10, Bella Vista, Caracas. 
Place: Hospital Municipal de Nifios Jose Manuel de los Rios, Caracas. 


SocrEté pE PépIATRIE DE Paris 
President: Dr. Leveuf, Paris, France. 
Secretary: Dr. Jean Hallé, 10 bis Rue Pré aux Clercs, Paris, France. 
Place: Hopital des Enfants Maladies, 149 Rue de Sévres. Time: 4:30 p. m., third 
Thursday of every month. 


SwepisH MepicaL Society, SECTION FOR PEDIATRICS AND SCHOOL rYGIENE 
President: Prof. Arvid Wallgren, 53 Strandvagen, Stockholm. 
Secretary: Dr. Henning Magnusson, 58 Odengatan, Stockholm. 
Place: Various clinics and hospitals in Stockholm and Uppsala. Time: Second 
Friday of each month (except summer). 


UruGuaYAN Society oF Pepratrics 


President: Dr. Jose Bonaba, Montevideo. 
Secretary: Dr. Héctor Fossatti, Durazno 1882, Montevideo. 
Place: Club Medico del Uruguay, Avenida Agraciado 1464 (Piso 13), Montevideo. 
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NATIONAL 


AMERICAN MEDICAL ASSOCIATION, SCIENTIFIC ASSEMBLY, 
SECTION ON PEDIATRICS 
Chairman: Dr. John Aikman, 184 Alexander St., Rochester, N. Y. 
Secretary: Dr. Gilbert J. Levy, 188 S. Bellevue Blvd., Memphis, Tenn. 
Place: San Francisco. Time: July 1-5, 1946. 


AMERICAN ACADEMY OF PEDIATRICS 
President: Dr. Jay I. Durand, 515 Cobb Bidg., Seattle, Wash. 
Secretary: Dr. Clifford G. Grulee, 636 Church St., Evanston, III. 
Place: Hotel William Penn, Pittsburgh. Time: Nov. 13-16, 1946. 


AMERICAN HosPITAL ASSOCIATION, MASSACHUSETTS HosPITAL ASSOCIATION 
Chairman: Dr. Mr. Frank Wing, Boston. 
Secretary: Dr. W. Franklin Wood, McLean Hospital, Waverly 79, Mass. 
Place: Boston. Time: November 1946. 


AMERICAN Pepratric SOcIETY 


President: Dr. Harold K. Faber, 2361 Clay St., San Francisco. 
Secretary-Treasurer: Dr. Henry G. Poncher, 1819 W. Polk St., Chicago 12. 


CANADIAN SOCIETY FOR THE StuDy oF DISEASES OF CHILDREN 
President: Dr. H. S. Little, 300 Dufferin Ave., London, Ontario. 


Secretary-Treasurer: Dr. Elizabeth Chant Robertson, 67 College, St., Toronto 2. 
Place: Banff, Alberta. Time: June 14-15, 1946. 


Society FoR PEDIATRIC RESEARCH 


President: Dr. Mitchell I. Rubin, 219 Bryant St., Buffalo 9, N. Y. 
Secretary: Dr. Robert F. Ward, Bellevue Hospital, New York 16. 


SECTIONAL 
INTERMOUNTAIN PeprAtric Society 
President: Dr. Robert Alway, University of Utah School of Medicine, Salt Lake 
City 2. 
Secretary-Treasurer: Dr. L. Paul Rasmussen, 1020 Boston Bldg., Salt Lake City 1. 
Place: Salt Lake City General Hospital. Time: First Thursday of each month, 
8 p. m. 
New EnciLanp Pepratric Society 
President: Dr. James Marvin Baty, 1101 Beacon St., Brookline, Mass. 
Secretary-Treasurer: Dr. Charles D. May, 300 Longwood Ave., Boston. 


Place: Boston Medical Library. Time: Three meetings a year, occurring from 
September to May. 


NortH Paciric Pepratric Society 
President: Dr. Percy Guy, 502-2d Ave., Seattle, Wash. 
Secretary: Dr. Aldis B. Johnson, 515 Cobb Bldg., Seattle, Wash. 
Place: Vancouver, B. C. Time: Oct. 19, 1946. 


NoRTHWESTERN PEDIATRIC SOCIETY 
President: Dr. George B. Logan, 102 Second Ave. S. W., Rochester, Minn. 
Secretary-Treasurer: Dr. Northrop Beach, 1009 Nicollet Ave., Minneapolis. 
Place: Minneapolis, St. Paul, Duluth and Rochester. Time: January, April, July 
and October. 
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. Rocky Mountain Pepiatric Society 


President: Dr. G. R. Fisher, 23 E. Pikes Peak Ave., Colorado Springs, Colo. 
Secretary: Dr. Joseph H. Lyday, 1850 Gilpin St., Denver 2. 


SouTHERN MEDICAL ASSOCIATION, SECTION OF PEDIATRICS 


Chairman: Dr. William Weston Jr., 1428 Lady St., Columbia, S. C. 
Secretary: Dr. Angus McBryde, 604 W. Chapel Hill St., Durham, N. C. 


STATE 
ALABAMA Pepratric Society 
President: Dr. Jerome C. Chapman, 2160 Highland Ave., Birmingham. 


Secretary-Treasurer: Dr. Ruth Berrey, 2021-6th Ave. N., Birmingham. 
Place: Birmingham. Time: September 1946. 


ARIZONA PEDIATRIC SOCIETY 


President: Dr. Vivian Tappan, San Clemente, Tucson. 

Secretary: Dr. Hilda Kroeger, Arizona State Health Dept. (Maternal and Child 
Welfare Division), Phoenix. 

Place: Phoenix or Tucson. Time: At time of state meeting. 


ARKANSAS STATE PEDIATRIC ASSOCIATION 


Chairman: Dr. C. B. Billingsley, 1425 N. 11th St., Fort Smith. 
Secretary: Dr. R. E. Weddington, 1425 N. 11th St., Fort Smith. 


CALIFORNIA STATE MEDICAL Society, SECTION ON PEDIATRICS 
Chairman: Dr. Charles W. Leach, 2000 Van Ness Ave., San Francisco 9. 
Secretary: Dr. Chester I. Mead, 1930 Truxton Ave., Bakersfield. 

Place: Biltmore Hotel, Los Angeles. Time: May 7-10, 1946. 


FioripA STATE PEDIATRIC SOCIETY 


President: Dr. Councill Rudolph, 103-5th St. S., St. Petersburg. 
Secretary: Dr. Robert Blessing, 409 Blount Bidg., Ft. Lauderdale. 
Place: Concurrent with state association convention and fall meeting. 


GeorGIA Pepratric Society 
President: Dr. Alton Johnson, 102 E. Central Ave., Valdosta. 
Secretary-Treasurer: Dr. Don F. Cathcart, 478 Peachtree St. N. E., Atlanta. 
Place: Atlanta. Time: At time of annual state meeting. 


HEZEKIAH BEARDSLEY Pepratric CLuB oF CONNECTICUT 
President: Dr. Edward T. Wakeman, 129 Whitney Ave., New Haven. 
Secretary: Dr. Herman Yannet, Southbury Training School, Southbury. 
Place: New Haven. Time: September 1946. 


Int1no1s STATE MeEpicat Society, SECTION ON PEDIATRICS 


Chairman: Dr. Craig D. Butler, 715 Lake St., Oak Park. 
Secretary: Dr. A. J. Fletcher, 139 N. Vermilion, Danville. 


INDIANA STATE PepIaTRIc SOCIETY 
President: Dr. K. T. Knode, 1105 E. Jefferson Bldg., South Bend. 
Secretary-Treasurer: Dr. Matthew Winters, 621 Hume Mansur Bldg., Indianapolis. 
Time: Two meetings a year. 


° Iowa Pepratric Society 
President: Dr. Arnold M. Smythe, 406-6th Ave., Des Moines. 
Secretary-Treasurer: Dr. James Dunn, 414 Blackhawk Hotel, Davenport. 
Place: Des Moines. Time: April 18, 1946. 
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LovuIsIANA STATE PEDIATRIC SOCIETY 


President: Dr. S. George Wolfe, 1560 Line Ave., Shreveport. 
Secretary-Treasurer: Dr. W. C. Rivenbark, 1448 Louisiana Ave., New Orleans 15. 


Menicat Society oF STATE OF NEw York, SECTION ON PEDIATRICS 


Chairman: Dr. Carl H. Laws, 12 Pierrepont St., Brooklyn, N. Y. 
Secretary: Dr. George R. Murphy, 292 Madison Ave., New York. 
Place: Hotel Pennsylvania, New York. Time: May 2-3, 1946. 


MeEpicaL Society OF THE STATE OF PENNSYLVANIA, PEDIATRIC SECTION 


Chairman: Dr. Elwood W. Stitzel, 403 Central Trust Bldg., Altoona, Pa. 
Secretary: Dr. P. F. Lucchesi, Philadelphia Hospital, Philadelphia. 


MICHIGAN STATE MeEpicaL Society, PepIatRIc SECTION 
Chairman: Dr. Donald J. Barnes, 3001 W. Grand Blvd., Detroit, Mich. 
Secretary: Dr. Mark F. Osterlin, Central Michigan Children’s Clinic, Traverse 
City. 
Place: Detroit. Time: Sept. 25-27, 1945. 


MississipP1 STATE PEDIATRIC SOCIETY 


President: Dr. Harvey F. Garrison Jr., 315 E. Capitol Pl., Jackson. 
Secretary: Dr. Guy Verner, 126 N. Congress St., Jackson. 


NEBRASKA PEDIATRIC SOCIETY 
President: Dr. John M. Thomas, 1418 Medical Arts Bldg., Omaha 2. 


Secretary-Treasurer: Dr. Gerald C. O’Neil, 640 City National Bank Bldg., Omaha. 
Place: As announced by committee. Time: Third Thursday of each month from 
October to June, inclusive. Dinner at 6 p. m. 


New Mexico State Pepratric Society 
President: Dr. M. K. Wylder, 221 W. Central Ave., Albuquerque. 
Secretary-Treasurer: Dr. Ly Werner, 221 W. Central Ave., Albuquerque. 


NortH CaroLina Pepratric SocrETY 
President: Dr. Charles R. Bugg, Profesional Bldg., Raleigh. 
Secretary: Dr. Charles F. Williams, 817 Hillsboro St., Raleigh. 
Place: Roaring Gap. Time: September 1946. 


NorRTHERN CALIFORNIA PEDIATRIC SOCIETY 


President: Dr. Edith M. Meyers, 431-30th St., Oakland. 

Secretary: Dr. A. L. Gleason, 411-29th St., Oakland 9. 

Place: San Francisco. Time: Second Thursday of February, April, September and 
November. 


OKLAHOMA STATE PEDIATRIC SOCIETY 
President: Dr. G. R. Russell, 604 S. Cincinnati Ave., Tulsa. 
Secretary: Dr. Luverne Hays, 108 W. 6th St., Tulsa. 
Place: With Oklahoma State Medical Association. Time: Annual Meeting. 


SoutH CAROLINA Peptatric SOCIETY 


President: Dr. George D. Johnson, Spartanburg. 
Secretary-Treasurer: Dr. B. O. Ravenel, Roper Hospital, Charleston: 
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Texas Pepratric Society 


President: Dr. Max Woodward, 202 N. Travis St., Sherman. 
Secretary-Treasurer: Dr. John E. Ashby, 3610 Fairmount Ave., Dallas 4. 
Place: Fort Worth. Time: Oct. 4-5, 1946. 


VIRGINIA PEDIATRIC SOCIETY 


President: Dr. Emily Gardner, 1100 W. Franklin St., Richmond 20. 
Secretary: Dr. Louise Galvin, 214 S. Boulevard, Richmond 21. 


WEsT VIRGINIA STATE MEDICAL Society, SECTION ON PEDIATRICS 


President: Dr. Jack Basman, 1021 Quarrier St., Charleston. 
Secretary: Dr. Harry E. Baldock, Medical Arts Bldg., Charleston. 
Place: Huntington. Time: May 13-15, 1946. 


LOCAL 
ACADEMY OF MEDICINE OF CLEVELAND, PEDIATRIC SECTION 


Chairman: Dr. J. I. Hartman, 10515 Carnegie Ave., Cleveland. 

Secretary: Dr. Alexander N. Freed, 2012 W. 25th St., Cleveland. 

Place: Cleveland Medical Library Bldg. Time: 8:15 p. m., October, December, 
February and April. 


ACADEMY OF MEDICINE, TORONTO, SECTION OF PEDIATRICS 


President: Dr. J. H. Ebbs, 13 Queen’s Park, Toronto, Canada. 
Secretary: Dr. J. F. McCreary, 170 St. George St., Toronto, Canada. 
Place: Academy of Medicine. Time: 8:30 p. m., third Thursday of each month. 


Bronx Pepratric Society 


President: Dr. Walter Levy, 12 E. 88th St., New York. 

Secretary: Dr. Joseph Blasenstein, 960 Grand Concourse, New York. 

Place: Concourse Plaza Hotel, 16lst St. and Grand Concourse. Time: Secon 
Wednesday of each month, except June, July, August and September. 


BrooKLyN ACADEMY OF PEDIATRICS 


President: Dr. Lambert Krahulik, 14 Sidney Pl., Brooklyn. 

Secretary: Dr. Joseph Battaglia, 713 Bushwick Ave., Brooklyn 21. 

Place: Granada Hotel. Time: 8:45 p. m. fourth Wednesday of February, March, 
April, May and November. 


BuFFALoO PEDIATRIC SOCIETY 


President: Dr. Douglas P. Arnold, 159 Bidwell Parkway, Buffalo, N. Y. 

Secretary: Dr. Richard A. Downey, 786 Forest Ave., Buffalo 9, N. Y. 

Place: Children’s Hospital, 219 Bryant St. Time: 8:30 p. m., first Monday of 
each month from September to June. 


CENTRAL New York Pepiatric CLus 


President: Dr. Arthur W. Benson, 2 St. Paul St., Troy. 
Secretary: Dr. Frank J. Williams, 58 S. Swan St., Albany. 
Places: Various cities in New York. Time: Third Tuesday of April and October. 


Cxuicaco Pepiatric Society 


President: Dr. Louis W. Sauer, 636 Church St., Evanston, III. 

Secretary: Dr. Henry G. Poncher, 1819 W. Polk St., Chicago 12. 

Place: Children’s Memorial Hospital, 710 Fullerton Ave. Time: Third Tuesday 
of each month, October to May inclusive. 
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CINCINNATI Pepratric Society 


President: Dr. Theodore K. Selkirk, 3605 Edwards Rd., Cincinnati. 
Secretary: Dr. John H. Hunt, Kemper Lane Bldg., Cincinnati 6. 
Place: Children’s Hospital, Elland Ave., Cincinnati. Time: On call. 


Da.vias Pepiatric Society 
President: Dr. O. René Caillet, 4325 Cole Ave., Dallas, Texas. 
Secretary-Treasurer: Dorothy Wyvell, Bradford Memorial Hospital for Babies, 
Texas. 


Place: Children’s Medical Center. Time: 1 p. m., third Saturday and 8: 30 p. m. 
the first Thursday of each month. 


Detroit PEepraTric Society 
President: Dr. Otto Grob, 651 Fisher Bldg., Detroit 2, Mich. 
Secretary: Dr. Harold B. Rothbart, 773 Fisher Bldg., Detroit 2, Mich. 
Place: Variable. Time: Third Wednesday of each month. 


Houston Pepratric Society 
President: Dr. Raymond Cohen, 2300 Caroline St., Houston, Texas. 
Secretary: Dr. Betty Moody, 526 Richmond Rd., Houston, Texas. 
Place: River Oaks Country Club. Time: 7: 30 p. m., fourth Monday of each month. 


Kansas City (Missourr) Pepratric Society 


President: Dr. Harry M. Gilkey, 1624 Professional Bldg., Kansas City. 
Secretary: Dr. Leland Speer, 1022 Parkway, Kansas City. 


Place: Kansas City General Hospital. Time: On call. 


Los ANGELES County MenpicaL ASSOCIATION, PEDIATRIC SECTION 
President: Dr. Milo B. Brooks, 1033 Gayley Ave. W., Los Angeles. 
Secretary-Treasurer: Dr. Elena Boder, 1830%4 Lucille Ave., Los Angeles 26. 


Place: Los Angeles County Medical Headquarters, 1925 Wilshire Blvd. ‘Time: 
Second Monday of February, April, June, October and December. 


MepicaL Society oF THE CouNTY oF KINGS AND THE ACADEMY OF MEDICINE OF 
BROOKLYN, PEDIATRIC SECTION 
President: Dr. Henry Rascoff, 895 Eastern Parkway, Brooklyn. 
Secretary: Dr. Harold Levy, 750 St. Marks Ave., Brooklyn. 
Place: 1313 Bedford Ave., Brooklyn. Time: 9:00 p. m. fourth Monday of each 
month, 


MepicaL Society oF THE COUNTY OF QUEENS, INc., SECTION ON PEDIATRICS 
Chairman: Dr. Meyeron Coe, 217-02-9lst Ave., Queens Village, N. Y. 
Secretary-Treasurer: Dr. Edith A. Mittell, 144-38th Ave., Flushing, N. Y. 

Place: Queens County Medical Bldg., Forest Hills, N. Y. Time: Third Monday 
of October, January, March and May. 


Mepicat Society oF THE District oF CoLumBIA, SECTION ON PEDIATRICS 
President: Dr. John Washington, 2203 Wyoming Ave., Washington, D. C. 
Secretary-Treasurer: Dr. George Maksim, 1418 Good Hope Rd. S.E., Washington, 

D. C. 

Place: Medical Society Bldg., 1718 M St. N. W. Time: 8 p. m., third Thursday 
of October, January, March and May. 





DIRECTORY 


MEMPHIS PEDIATRIC SOCIETY 


President: Dr. Kinsey M. Buck, 1193 Madison Ave., Memphis, Tenn. 
Secretary-Treasurer: Dr. Barton Etter, 1024 Madison Ave., Memphis, Tenn. 
Place: Memphis Country Club. Time: 8 p. m., Dec. 13, 1946. 


MILWAUKEE PeEpIaTRIC SOCIETY 


President: Dr. G. H. Fellman, 231 W. Wisconsin Ave., Milwaukee. 

Secretary-Treasurer: Dr. R. P. Showalter, 411 E. Mason St., Milwaukee 2. 

Place: Milwaukee Children’s Hospital. Time: Second Wednesday in February, 
April, June, October and December. 


New York ACADEMY OF MEDICINE, SECTION OF PEDIATRICS 
Chairman: Dr. Robert O. Du Bois, 122 E. 76th St., New York. 
Secretary: Dr. Harold W. Dargeon, 1095 Park Ave., New York. 


Place: New York Academy of Medicine, 2 E. 103d St. Time: Second Tuesday 
of each month from November to May, inclusive, 8:30 p. m. 


OKLAHOMA City Pepratric Society 


President: Dr. William M. Taylor, 62514 N. W. 10th St., Oklahoma City. 
Secretary: Dr. jeanne McKinnon-Shofstall, 1019 N. Lee St., Oklahoma City. 
Place: Oklahoma Club. Time: Third Thursday of each month. 


PHILADELPHIA PEDIATRIC SOCIETY 
President: Dr. Waldo E. Nelson, Temple University School of Medicine, 
Philadelphia. 
Secretary: Dr. Sherman Little, 1740 Bainbridge St., Philadelphia 46. 


Place: College of Physicians, 19 S. 22d St. Time: 8:30 p. m., second Tuesday 
in October, December, February and April. 


PITTSBURGH PEDIATRIC SOCIETY 
President: Dr. Elwood Stitzel, 403 Central Trust Bldg., Altoona, Pa. 
Secretary-Treasurer: Dr. C. J. Stoecklein, Medical Arts Bldg., Pittsburgh 13. 


Place: Pittsburgh Academy of Medicine. Time: Second Friday in October, 
December, February and April. 


RICHMOND PEDIATRIC SOCIETY 
President: Dr. Edwin L. Kendig Jr., 828 W. Franklin St., Richmond 20, Va. 
Secretary-Treasurer: Dr. Thomas S. Chalkley, 1200 E. Broad St., Richmond, Va. 
Place: Medical College Hospital. Time: 8 p. m., third Thursday of each month, 
except June, July and August. 


RocHESTER PepraTric SocIETY 
President: Dr. William L. Bradford, 260 Crittenden Blvd., Rochester 7, N. Y. 
Secretary-Treasurer: Dr. Donald D. Posson, 222 Chili Ave., Rochester 11, N. Y. 
Place: Rochester Academy of Medicine or arrangement by program committee. 
Time: Third Friday of each month from October to May. 


St. Louis Pepratric Society 
President: Dr. Joseph C. Jaudon, 337 N. Euclid Ave., St. Louis. 
Secretary-Treasurer: Dr. Gilbert B. Forbes, 500 S. Kingshighway, St. Louis 10. 
Time: Second Thursday of each month from October to May, inclusive. 
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SEATTLE PEDIATRIC SOCIETY 


President: Dr. D. M. Dayton, 740 St. Helens Ave., Tacoma. 
Secretary: Dr. W. B. Chesley, 1306 Madison St., Seattle 4. 
Place: College Club. Time: Third Friday of each month from September to June 
at 6:30 p. m. 
SOUTHWESTERN PEDIATRIC SOCIETY 


President: Dr. Robert J. Dostal, 710 Wilshire Blvd., Santa Monica, Calif. 
Secretary: Dr. H. M. Van Dyke, 541 E. Broadway, Long Beach, Calif. 


Place: University Club of Los Angeles. Time: 6:30 p. m., first Wednesday in 
January, March, May, September and November. 


UNIVERSITY OF MICHIGAN PeEpIATRIC AND INFECTIOUS DISEASE SOCIETY 
President: Dr. Park Bradshaw, Muskegon, Mich. 
Secretary: Dr. Harry A. Towsley, 1313 E. Ann St., Ann Arbor, Mich. 
Place: University Hospital, Ann Arbor, Mich. Time: Oct. 25-26, 1946. 


WESTCHESTER County Mepicat Society, Pepiratrics Section (New York) 


President: Dr. John B. Ahouse, 27 Ludlow St., Yonkers, N. Y. 

Secretary-Treasurer: Dr. Elvira Ostlund, 64 Highland Rd., Rye, N. Y. 

Place: Hospitals of Westchester County. Time: Third Thursday in November, 
January, March and May. 
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The asterisk (*) preceding the page number 
indicates an original article. Subject entries 
are made for all articles. Author entries are 
made for original articles and <ociety tran- 
sactions. Book Reviews, Obituaries and So- 
ciety Transactions are indexed under the 
letters B, O and S, respectively 


Abbott, T. R.: Effect of growth and devel- 
opment on abnormal labial frenum, *248 
Abdomen; abdominal manifestations of rheu- 
matic fever; description of right rectus 
syndrome, 86 
allergic purpura’ simulating ‘surgical 
abdomen” (Henoch’s purpura), 676 
aneurysm of lower abdominal aorta with 
rupture in 16 month old infant, *654 
pain due to urologic disease in children, 


193 
— & children from surgical standpoint, 


Abnormalities and Deformities: See also 
Cripples ; Hypertrophy; Monsters; Twins; 
and under names of diseases, organs and 
regions, as Anus; Coronary Vessels; 
Eyes; Genitals; Heart; etc. 

medical progress; diseases of newborn, 554 

Abscess: See under names of organs and re- 
gions, as Lungs; Sclera; etc. 

Acid, Amino: See Amino Acids 

Ascorbic: See Ascorbic Acid 

Benzoic: See  Benzoates 

Boric: See Boron Compounds 

Cevitamic: See Ascorbic Acid 

fatty; nutritive value of fatty acids of but- 
ter including their effect on utilization of 
carotene, 551 

Folic: See Vitamins, B 

Pantothenic: See Vitamins, B 

para-aminohippuric II, enhancement of 
physiologic economy of penicillin in dogs 
by simultaneous administration of, 100 

para-aminohippuric, prolonging action of 
penicillin by, 567 

Actinomycosis; actinomycotic infection of 
soft tissues of neck; apparent cure fol- 
lowing large doses of penicillin, 428 

Adams, J. M.: Pathologic study of acutely 
inflamed human pharynx in influenza A 
infection, *162 

Addison’s Disease, treatment oy implantation 
method, 194 

Adenitis: See Lymph Nodes 

Adenohypophysis: See Pituitary Body 

Adenoma, bronchial obstruction by benign 
tumor, 670 

Adolescence; bone lesions of congenital 
syphilis in infants and adolescents; re- 
port of 46 cases, 559 

Precocious: See Puberty 
superficial gangrene in adolescent diabetes, 
97 


Adrenal Preparations; effect of adrenal cor- 
tical hormone therapy on altitude toler- 
ance, 674 

relative potency of some adrenal cortical 
steroids in muscle-work test, 437 

treatment of Addison’s disease by implanta- 
tion method, 194 

Adrenals, hemorrhage ; 
ichsen syndrome, 556 

involution of adrenal cortex in rats fed with 
thiouracil, 674 


Waterhouse-Frider- 


Agglutinins and Agglutination: See also Anti- 
gens and Antibodies; Blood, groups; Im- 
munity; etc. 

cold hemagglutinins in leish- 
maniasis (kala-azar), 312 
Agranulocytosis: See Granulocytopenia 
Air, elimination of cross-infection, 88 
pressure; effect of adrenal cortical hor- 
mone therapy on altitude tolerance, 674 
pressure; estrogens, thiourea, thiouracil 
and tolerance of rats to simulated high 
—— (low atmospheric pressures), 
study of fungus contaminants of San Diego 
and vicinity, 196 
ventilation in spread of chickenpox and 
measles within schoolrooms, 556 

Air Passages: See Respiratory Tract 

Albinism, total, of eyes; report of case, 99 

Albright’s Syndrome: See Osteitis fibrosa 

Aldrich, C. A.: Outlines for well baby clinics ; 
+ development of first 12 months, 

Alimentary Tract: See Digestive System 

Alkalosis, congenital, with diarrhea, 93, 670 

Allergens: See Anaphylaxis and Allergy 

Allergy: See Anaphylaxis and Allergy; Asth- 
ma; Hay Fever; etc. 

Alopecia areata (pelada) of eyelids, 99 

Amaurosis: See Blindness 

Amblyopia: See Blindness 

Amentia: See Feeblemindedness 

American Board of Pediatrics, Inc., 101, 201 

Amino Acids: See also Proteins 

fever produced by oral administration of, 
*601 

study of hemoglobin formation following 
administration of certain amino acids 
to rats fed diet low in protein, 560 

Aminohippuric Acid: See Acid 

Analgesia: See Anesthesia; Pain 

Anaphylaxis and Allergy: See also Asthma; 
Hay Fever; etc. 

allergic brain changes 
encephalitis, 82 

allergic purpura simulating ‘“‘surgical ab- 
domen”’ (Henoch’s purpura), 676 

high dosage vitamin C in allergy, 320 

significance of histamine in anaphylaxis, 
196 

Anderson, N. A.: Causes of prematurity; 
influence of toxemia on incidence of pre- 
maturity, *378 

Causes of prematurity; influence of uterine 
bleeding on incidence of prematurity, 
*482 

Androgens, 


visceral 


in post-scarlatinal 


effect on prostate in starvation, 


Anemia, Agranulocytic: See Granulocyto- 
penia 

aplastic; refractory anemia (Fanconi type), 
90 

Cooley’s: See Anemia, erythroblastic 

erythroblastic, with bone changes in Egyn- 
tian children, 90 

hemolytic; erythrophagocytosis in acute 
hemolytic anemia of newborn; report of 
3 cases, *269 

hemolytic; familial congenital chronic 
hemolytic anemia, new type of, *492 
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Anemia—Continued 

Hemolytic, of Newborn: See Erythroblasto- 
sis, Fetal 

macrocytic, in children, 186 

Mediterranean: See Anemia, erythroblastic 

megaloblastic, in infancy; common syn- 
drome responding specifically to folic acid 
therapy, *211 

pernicious, in childhood, *252 

relation of ascorbic acid to effectiveness of 
iron therapy in chiidren, *593 

sickle cell, cholelithiasis in, 312 

sickle cell, rapid method for diagnosing 
a cell disease; preliminary report, 


Anesthesia; spinal analgesia in very young 
and further observations, 566 
sae. congenital arterial, at papilla, 
of lower abdominal aorta with rupture in 
16 month old infant, *654 
Angina: See also Throat; Tonsils 
Agranulocytic: See Granulocytopenia 
Ludwig’s; penicillin, tracheotomy 
drainage, 432 
Monocytic: See, Mononucleosis, Infectious 
Vincent’s: See Fusospirochetosis 
Angiokeratoma: See Keratosis 
Aniline and Aniline Derivatives; dye poison- 
ing in nursery; review of 17 cases, 677 
Anodontia: See Teeth 
Anomalies: See Abnormalities and Deformi- 
ties; and under names of organs and re- 
gions 
Anopheles: See Malaria 
Anophthalmia: See Eyes, absence 
Anthropometry: See Body; Children; Growth; 


and 


etc. 
Antibiotics: See Fungi, culture; Penicillin; 
etc. 


ema action of antibiotic substances, 


Antibodies: See Antigens and Antibodies 

Antigens and Antibodies: See also Aggluti- 
nins and Agglutination; Blood, groups: 
Immunity; Lipoids; and under specific 
antigens and reactions, as Bacteria, ty- 
phoid group; Tuberculosis; etc. 

concentrations of certain antibodies in 
globulin fractions derived from human 
blood plasma, 305 

transport of antigen through body by elec- 
trophoresis, 676 

Antisepsis and Antiseptics: 
etc. 

Antiserum: See Diphtheria; etc. 

Antitoxin: See under Diphtheria; Meningitis ; 
Scarlet Fever; Staphylococci; Tetanus; 
Whooping Cough 

Anus: See also Rectum 

abnormalities ; congenital malformations of 
rectum and anus, 315 

Aorta, Aneurysm: See Aneurysm 

Aphthae: See Stomatitis 

Apparatus: See also Instruments 

new type of breast pump, 678 

Appendicitis, acute, in childhood, 316 

recurrent appendiceal abscess, 189 

Appendix, Abscess: See Appendicitis 

Appetite; bulimia associated with epilepsy in 
children, 192 

Appointments, changes at University of Ten- 
nessee College of Medicine, 569 

Arachnodactyly and anterior megalophthal- 
mos, 

: See Extremities 
Arrhythmia: See also Heart, rate 
supplemental use of ergotamine in eliciting 
transient disturbances of rhythm in acute 
rheumatic fever, 557 

Arsenic and Arsenic Compounds, 

See Stomatitis 


See Germicides ; 


Therapy : 
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Arteries: See also Aneurysm ; Arteriosclerosis ; 
Blood pressure; Embolism; Periarteritis ; 
Thrombosis; Vasomotor System; etc. 

Coronary: See Coronary Vessels 

persistence of hyaloid artery; interesting 
soot of its ophthalmoscopic identifica- 
on, 

Arteriosclerosis ; atherosclerosis, *290 

Arthritis, postscarlatinal, and carditis; rela- 
tionship to rheumatic fever, 667 

rheumatoid; sarcoidosis (Besnier-Boeck- 
Schaumann’s disease) ; report of case in 
child simulating Still’s disease, *513 

rheumatoid, vasodilatation in treatment, 195 

Ascorbic Acid; high dosage vitamin C in 

allergy, 320 
relation of ascorbic acid to effectiveness of 
iron therapy in children, *593 
vitamin C content in fresh vegetables and 
influence in cooking, 661 
Asepsis: See Germicides 
Asthma: See also Anaphylaxis and Allergy 
bronchial, electrolyte excretion with various 
forms of therapy in, 665 
bronchial; inhalation of penicillin aerosol 
in patients with bronchial asthma, 
chronic bronchitis, bronchiectasis and 
lung abscess; preliminary report, 92 
bronchial, sputum cholesterol in, 665 
depletion in, 92 
treatment of ragweed pollinosis with anti- 
gen-antibody mixtures, 196 

Atelectasis: See Lungs, collapse 

Atherosclerosis: See Arteriosclerosis 

Athetosis, examination, complications and 
sequelae in scarlet fever of infants, 310 

Atlas and Axis; platybasia and occipital ver- 
tebra causing foramen magnum encroach- 
ment and resulting neurologic symptoms, 
672 

Atmosphere: See Air 

Atopy: See Anaphylaxis and Allergy; Asth- 
ma; Hay Fever 

Atrophy: See under names of organs and re- 
gions, as Face; etc. 

Infantile: See Celiac Disease 
Muscular: See Dystrophy, muscular 

Avitaminosis: See under Vitamins; and under 
names of deficiency diseases 

Axis: See Atlas and Axis 


B C G: See Tuberculosis 
Bacilli: See Bacteria 
Backward Children: See Nervous and Mental 
Disabilities 
Bacon; retention of thiamine, riboflavin and 
niacin in cooking pork and in processing 
bacon, 423 
Bacteremia : Seg under Influenza ; Salmonella ; 
Staphylococci ; etc. 
Bacteria: See also Diphtheria; Meningococci ; 
Pneumococci; Typhoid; Viruses; etc. 
Abortus and Melitense Group: See Undu- 
lant Fever 

Aertrycke: See under Salmonella 

Bordet-Gengou: See Whooping Cough 

Calmette-Guérin: See Tuberculosis 

Coli: See Bacteria, typhoid group 

Corynebacteria: See under Diphtheria 

Culture Mediums: See under names of 
bacteria 

Diphtheria: See under Diphtheria 

Dysentery: See Dysentery 

Flexner’s: See Dysentery 

Fusiformis: See Fusospirochetosis 

Hemophilus: See Meningitis, influenza ; 
Whooping Cough 

Influenza: See Influenza 

lactic acid group; dietary granulocytopenia 
in rats corrected by crystalline L. casei 
factor (“folic acid’), 430 
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Bacteria—Continued 
Meningococci: See Meningococci 
Paracolon: See Bacteria, typhoid group 
Pasteurella: See also Tularemia 
pasteurella ; clinical observations ca patho- 
genicity of bacteria from Pasteurella 
group, 192 
Pertussis: See Whooping Cough 
Pneumococci: See Pneumococci 
Salmonella: See Salmonella 
Shiga’s: See Dysentery 
Sonne’s: See Dysentery 
Streptococci: See Streptococci 
Tularense: See Tularemia 
Typhi Murium: See Salmonella 
Typhoid Group: See also Salmonella; Ty- 
phoid ; etc. 
typhoid group; antigenic relationships of 
coliform and related bacteria isolated 
from infants in nurseries of 2 institu- 
tions, 660 
typhoid group; pathogenicity of paracolon 
bacillus, 
violacein, antibiotic pigment produced by 
“Chromobacterium violaceum,” 305 
Bactericides: See Germicides 
Bakwin, H.: Behavior problems in children, 
*113 
Baldness: See Alopecia 
Bang’s Disease: See Undulant Fever 
Barnes, D. J.: Metabolic studies on rachitic 
infants, *622 
Basilar Impression: 
Occipital Bone 
Beans: See Soybeans 
Beeswax: See Wax 
Behavior; interbehavioral analysis of several 
aspects of stuttering, 193, 314 
problems in children, *113 
Belgium, child life and health in Belgium 
during and after German occupation, 566 
Benzoates ; allergy to chemicals in flour; case 
of dermatitis due to benzoic acid, 676 
Besnier-Boeck Disease: See Sarcoidosis 
Beveridge plan, social security and socialized 
medicine, 443 
Biliary Tract: See Gallbladder; Liver 
Biopsies: See under Liver 
Birth Injuries: See Newborn Infants 
Premature: See Premature Infants 
Weight: See Newborn Infants 
Blacktongue: See Pellagra 
Blennorrhea: See Gonorrhea 
Blepharoptosis: See Eyelids, ptosis 
Blindness: See also Ophthalmia neonatorum 
sulfonamide therapy in ophthalmologic con- 
ditions in infancy, 98 
Blood: See also Erythrocytes; Hemoglobin 
and Hemoglobin Compounds; etc. ° 
Cells: See Erythrocytes 
Circulation: See Arteries; Capillaries; 
Heart; Vasomotor System ; etc. 
Coagulation: See Agglutinins and Agglutina- 
tion; Blood, prothrombin 
Diseases: See Anemia; Leukemia; etc. 
Globulin: See Blood, proteins 
Groups: See also Agglutinins and Agglu- 
tination; Blood, transfusion 
groups; hemolytic disease in 1 dizygotic 
twin, 307 
groups; pathogenesis of congenital hemo- 
lytic disease (erythroblastosis fetalis) ; 
illustrative case histories of Rh_ sensi- 
tization, *25 
groups; pathogenesis of congenital hemo- 
lytic disease (erythroblastosis fetalis) ; 
theoretic cohsiderations, *14 
groups; Rh factor and blood group freqten- 
cies in Japanese, 186 
Injections: See Blood, transfusion 
isolation of thromboplastin from 
tissue, 561 
oral penicillin, 440 


See Atlas and Axis; 


lung 
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Blood—Continued 
phosphatase; metabolic studies on rachitic 
infants, *622 
Platelets: See Purpura 
poliomyelitis virus in blood stream in ex- 
perimental disease, 557 
pressure, high; hypertension, *300 
proteins; blood studies on dehydration in 
infants, 430 
proteins; concentrations of certain anti- 
bodies in globulin fractions derived from 
human blood plasma, 305 
proteins; prevention and attenuation of in- 
fectious hepatitis by gamma _ globulin; 
preliminary note, 187 
proteins; prevention of infectious hepatitis 
with gamma globulin, 187 
prothrombin ; comparison between premature 
and full term infants, 313 
prothrombin; hypoprothrombinemia in ‘[n- 
fants with diarrhea, *611 
prothrombin; studies in rheumatic fever; 
physiologic effect of sodium salicylate on 
human being with reference to prothrom- 
bin level of blood and effect on hepatic 
parenchyma, 86 
sedimentation; experiments on erythrocyte 
sedimentation rate, 561 
Serum: See other subheads under Blood 
Sugar: See Diabetes Mellitus; Insulin; etc. 
Transfusion: See also Anemia; Blood 
groups 
transfusion and oxygen therapy in treat- 
1 of respiratory disease in infants, 
transfusion; blood plasma in treatment of 
encephalitis lethargica and _polioen- 
cephalitis, 95 
transfusion; bone marrow transfusion in 
children, 90 
transfusion ; concentrations of certain anti- 
bodies in globulin fractions derived from 
human blood plasma, 305 
transfusion; evaluation of gelatin and pec- 
tin solutions as substitutes for plasma in 
treatment of shock, 677 
transfusion; hazard of transfusion malaria 
after war, 667 
transfusion; pathogenesis of congenital 
hemolytic disease (erythroblastosis fetal- 
is) ; illustrative case histories of Rh sen- 
sitization, *25 
transfusion; serum incompatibility as cause 
of transfusion accident, 669 
transfusion ; transmitted syphilis, 668 
Vessels: See Arteries; Capillaries; 
arteritis; Vasomotor System; etc. 
Body, Fluids: See Fluids 
— of center of gravity in human body, 
Boeck Sarcoid: See Sarcoidosis 
Bones: See also under names of bones 
availability of soybean oil meal phosphorus 
for rat, 551 
Calcification: See Bones, growth 
Deformities: See Abnormalities and De- 
formities ; Poliomyelitis; Rickets; etc. 
Diseases: See Osteitis; etc. 
Dystrophy: See Osteitis fibrosa 
erythroblastic anemia with bone changes 
in Egyptian children, 90 
growth; goat’s milk as source of bone- 
ba minerals for infant feeding, 
lesions of congenital syphilis in infants and 
adolescents ; report of 46 cases, 559 
marrow; fatal cardiac tamponade following 
sternal puncture, 440 
marrow infusion and its complications, *457 
marrow; megaloblastic anemia in infancy; 
common syndrome _ responding  specifi- 
cally to folic acid therapy, *211 
marrow transfusion in children, 90 


Peri- 
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Boox REvIEws: 


Amigdalectomia y enfermedad de Heine- 
Medin (Tonsillectomy and Heine-Medin 
ene {Poliomyelitis]) ; H. J. Vazquez, 


Arthritis agudas supuradas en la primera 
infancia; M. U. Diaz Bobillo, 323 

Carbon Monoxide: Its Hazards and Mech- 
— of Its Action; W. F. von Oettingen, 

Chemistry and Technology of Food and 
i Products; M. B. Jacobs and others, 

Clinical Roentgenology of Digestive Tract; 
M. Feldman, 198 

Constitution and Disease: Applied Constitu- 
tional Pathology; J. Bauer, 322 

Control of Communicable Diseases: Official 
Report; Subcommittee on Communicable 
Disease Control of Committee on Research 
and Standards, American Public Health 
Association, 103 

Diseases of Nervous System in Infancy, 
—_— and Adolescence; F. R. Ford, 
103 

Familial Nonreaginic Food-Allergy; A. F. 
Coca, 521 

Government in Public Health; H. S. Mus- 
tard, 445 

Hayfever Plants: Their Appearance, Dis- 
tribution, Time of Flowering and Their 
Role in Hayfever, with Special Reference 
to North America (New Series of Plant 
Science, Vol. 15); R. P. Wodehouse, 200 

How a Baby Grows; A. Gesell, 200 

Implications of Nutrition and Public Health 
in Postwar Period; Proceedings of Con- 
ference Held at Detroit, 1944, 322 

Local Health Units for the Nation; H. 
Emerson with collaboration of M. Lug- 
inbuhl, 444 

New-Born Infants: Manual of Obstetrical 
Pediatrics; E. L. Stone, 103 

Pediatric X-Ray Diagnosis: Textbook for 
Students and Practitioners of Pediatrics, 
Surgery and Radiology; J. Caffey, 446 

Penicillin hakkinda in vitso arastirmalar 
I-III (almanca béliim). Penicillin-Stu- 
dien in Vitro I-III; J. Hirsch, 679 

Penicillin Therapy, Including Tyrothricin 
and Other Antibiotic Therapy; J. A. 
Kolmer, 447 

Psychology of Women: Psychoanalytic In- 
terpretation; H. Deutsch, 446 

Review of Essentials of Body Mechanics in 
Health and Disease; J. E. Goldthwait 
and others, 199 

Rorschach’s Test II: Variety of Personality 
Pictures; S. J. Beck, 447 

Spina Bifida and Cranium Bifidum; F. D. 
Ingraham, 102 

Textbook of Obstetrics; H. J. Stander, 198 

What People Are: Study of Normal Young 
Men; C. W. Heath and others, 568 

What to Do About Vitamins; R. J. Williams, 
200 


Borou Compounds; boric acid ointment; study 
of possible intoxication in treatment of 
burns, 197 

Botallo’s Duct: See Ductus Arteriosus 

Bouillaud’s Disease: See Rheumatic Fever 

Bowels: See Intestines 

Brain: See also Dura Mater; Hypothalamus ; 
Lenticular Nucleus; Nervous System; 


etc. 
blood supply: porencephaly; studies in 


phlebothrombosis and phlebostasis, 435 

cavernous sinus thrombophlebitis; report of 
ease with cerebral infarcts and necrosis 
of pituitary body, 672 
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Brain—Continued 
congenital cyst in left temporal lobe, 192 
cysts; porencephaly; studies in phlebo- 
thrombosis and phlebostasis, 435 
Diseases: See Encephalitis; etc. 
Inflammation: See Encephalitis 
peculiar association of genital malforma- 
tion with defect of olfactory brain, 307 
Sclerosis: See Sclerosis 
Bread: See Flour 
Breast, Feeding: See Infant Feeding 
Milk: See Infant Feeding; Lactation 
Bronchi, Dilatation: See Bronchiestasis 
Diseases: See Bronchiectasis; Bronchitis ; 
Bronchopneumonia 
obstruction by benign tumor, 670 
Spasm: See Asthma 
Bronchial Glands: See Lymph Nodes 
Bronchiectasis; inhalation of penicillin aero- 
sol in patients with bronchial asthma, 
chronic bronchitis, bronchiectasis and 
lung abscess; preliminary report, 92 
Bronchiolitis: See Bronchopneumonia 
Bronchitis ; inhalation of penicillin aerosol in 
patients with bronchial asthma, chronic 
bronchitis, bronchiectasis and lung 
abscess; preliminary report, 92 
Bronchopneumonia: See also Pneumonia 
— factors among infants in London, 


a treated by bronchoscope drainage, 


Bronchoscopy: See Bronchopneumonia 
Brown, E. W.: Causes of prematurity; in- 
fluence of toxemia on incidence of pre- 
maturity, *378 
Causes of prematurity; influence of uterine 
bleeding on incidence of prematurity, 


Bruce, J. W.: Typhoid empyema; report of 
case with recovery, *277 

Brucellosis: See Undulant Fever 

Bulimia: See Appetite 

Bunnell-Paul Test: See Mononucleosis, 
fectious 

Burns ; boric acid ointment; study of possible 
intoxication in treatment of burns, 197 


In- 


Calcification: See 
Teeth; etc. 
Calcium and Calcium Compounds; danger of 
intramuscular injection of calcium glu- 
conate in infancy; report of 3 cases, with 
1 death, 678 

Calculi: See under Gallbladder 

Calmette-Guérin (BCG) Vaccine: 
Tuberculosis 

Calories: See Metabolism 

Calorimeter: See Metabolism 

Camps; acute poliomyelitis and acute infec- 
tious lymphocytosis; their apparent simul- 
taneous occurrence in summer camp, 180 

Cancer: See also under names of organs and 
regions 

malignant tumors of infancy and childhood ; 

organization of new consultation service, 


Bones, growth; Spine; 


See under 


Capillaries: See also Vasomotor System 
hereditary hemorrhagic telangiectasia ; 
analysis of capillary heredopathies, 196 
Carbohydrates: See Glycogen; Sugar; etc. 
Carbon Dioxide: See Respiration 
Carcinoma: See Cancer; and under names of 
organs and regions 
Cardiovascular Diseases: See Heart 
Cardiovascular System: See Arteries; Heart; 
«Vasomotor System ; etc. 
Caries, Dental: See Teeth 
Caroid: See Papaw 
Carotene: See also Vitamins, A 
nutritive value of fatty acids of butter in- 
cluding their effect on utilization of, 551 
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Carriers: See under Diphtheria; Meningitis ; 
etc. 
Carter, H. R.: Multiple sclerosis in child- 
hood, *138 
Castellanos, A.: Sarcoidosis (Besnier-Boeck- 
Schaumann’s disease); report of case in 
child simulating Still’s disease, *513 
Catarrh: See Respiratory Tract, diseases 
Catatonia: See Dementia Precox 
Catheters; hydration by continuous drip with 
rhinoesophagic catheter, 100 
Cauda Equina: See Spinal Cord 
Causalgia: See Neuralgia 
Cavernous Sinus, Thrombophlebitis: See 
Thrombosis 
Celiac Disease; analysis of duodenal drain- 
age in steatorrheas, 188 
Cells: See Phagocytes and Phagocytosis; etc. 
Inclusion: See Trachoma 
Cephalhematoma: See Cranium 
Cephalothoracopagus: See Monsters 
Cerebrospinal Fever: See Meningitis 
Cerebrum: See Brain 
Cervix: See under Uterus 
Cevitamic Acid: See Ascorbic Acid 
Chauffard-Still Disease: See Arthritis, rheu- 
matoid 
Chemotherapy: See under names of diseases 
and chemotherapeutic agents, as Leu- 
kemia; Meningitis; Penicillin; Pneu- 
monia; Respiratory Tract; Sulfonamides ; 
Tuberculosis; etc. 
Chest: See Thorax 
Chickenpox, herpes zoster and acute anterior 
poliomyelitis, 309 
ventilation in spread of chickenpox and 
. measles within ‘ol rooms, 
Child Guidance: Se. ental Hygiene 
Child Welfare: See aiso Infant Welfare 
activities of division of maternal and child 
hygiene, 80 
development of state child guidance clinics 
in Massachusetts, 424 
extension of hygiene and medical assis- 
tance to rural child, 553 
factors of special importance in children’s 
mortality, 434 
how to teach care of children to laity, 432 
planning of pediatric research program of 
a day health problems in U.S.S.R., 


school psychiatrist, 101 
Children: See also Infants; Newborn Infants ; 
Pediatrics; Schools; etc. 
child life and health in Belgium during 
and after German occupation, 566 
condition in France under occupation, 565 
Crippled: See Cripples 
feeding of, 661 
Growth: See Growth 
how to teach care of children to laity, 432 
malignant tumors of infancy and childhood ; 
organization of new consultation service, 
569 
Nervous and Mental Disabilities: See Ner- 
vous and Mental Disabilities 
Nutrition: See Diet and Dietetics; Nu- 
trition; Schools; etc. 
survey of needs and services available for 
protective dentistry for indigent children 
and youth in U. S. A., 566 
China and Chinese, lobar pneumonia in chil- 
dren with reference to treatment, 315 
Chlorination: See under Water 
Chlorine and Hypochlorite Derivatives; effect 
of chlorination on virus of eastern equine 
encephalomyelitis in presence of organic 
'+-gubstances, 183 
Choanae: See Nose 
Cholelithiasis: See Gallbladder, calculi 
Cholera, Inf-ntile: See Diarrhea 
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Cholesterol: See also Lipoids 
ome cholesterol in bronchial asthma, 


Chromobacterium: See Bacteria 
Circumcision, bloodless, 673 
Climate, incidence of heart disease and rheu- 
inatic fever in schoob children in 3 
climatically different California com- 
munities, 185 
Clinics; outline for well baby clinics; re- 
one development of first 12 months, 
Cod Liver Oil; metabolic studies on rachitic 
infants, *622 
Cold, Agglutinins: See Agglutinins and Agglu- 
tination 
— of severe tuberculin reactions, 
Colds: See under Respiratory Tract 
Colitis, ulcerative, 562 
Colon: See also Intestines 
dilatation; problems in surgical treatment 
of congenital megacolon, 317 
Invagination: See Intussusception 
Communicable Diseases: See also Immunity ; 
Measles; Meningitis; Syphilis; etc. 
acute infectious diseases in infancy, 311 
elimination of cross-infection, 88 
Complement Fixation: See Psittacosis; 
Whooping Cough 
Conjunctiva ; biomicroscopy of eyes in evalua- 
tion of nutritional status; conjunctival 
changes, 439 
ocular tuberculous allergy, 185 
recurrent juvenile papilloma, 319 
Conjunctivitis: See also Ophthalmia 
congenital avitaminosis, 423 
Granular: See Trachoma 
Contagious Diseases: See Communicable Dis- 
eases 
Convalescent Serum: See Measles; Parotitis; 
Pneumonia; Scarlet Fever; etc. 
Convey, J. H.: Kaposi’s varicelliform erup- 
tion; studies on etiology, *45 
Convulsions: See Epilepsy; etc. 
Cooking, influence on vitamin C content in 
fresh vegetables, 661 
retention of thiamine, riboflavin and nia- 
cin in cooking pork and in processing 
bacon, 423 
Cooley’s Anemia: See Anemia, erythroblastic 
Cornea, Pannus: See Trachoma 
vascularization; biomicroscopy of eyes in 
evaluation of nutritional status, 439 
Coney Vessels, congenital abnormalities, 


coronary occlusive disease in infants and 
in children, *280 
syphilitic arteritis, *292 
Corynebacteria: See under Diphtheria 
br See under Respiratory Tract; Rhini- 
Ss 
Cranium: See also Occipital Bone; etc. 
cephalhematoma, 398 
Cranium Bifidum, medical progress; diseases 
of newborn, 555 
Cripples: See also Abnormalities and Defor- 
mities 
problems of crippled children of school age, 
Montevideo, Uruguay, 553 
Crystalline Lens: See Lens, Crystalline 
Culture Mediums: See under Bacteria; etc. 
Cyanosis (due to methemoglobinemia) in in- 
— caused by nitrates in well water, 


Cysts: See under names of organs and regions, 
as Brain; Mediastinum; Mesentery; etc. 


Dactyloscopy: See Fingerprints 

Darling’s Disease: See Histoplasmosis 

Davis, H. V.: Histoplasmosis in infancy, 
*171 
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Death; causes of death of children on Isthmus 
of Panama, *351 
heart disease in South; statistical study of 
1,045 cardiac deaths, 185 
mechanical suffocation during infancy; its 
relation to total problem of sudden death, 


See Infant Mortality; Vital Statis- 


Defectives: See Cripples; Feeblemindedness ; 
Nervous and Mental Disabilities; etc. 
Deficiency Diseases: See Diet and Dietetics; 
Nutrition; Vitamins; etc.; and under 
names of various diseases, as Pellagra; 

etc. 

Deformities: See Abnormalities and Deformi- 
ties; and under names of organs and re- 
gions 

Degeneration, Hepatolenticular: See Lenticu- 
lar Nucleus 

Dehydration, blood studies in infants, 430 

hydration by continuous drip with rhino- 
esophagic catheter, 100 
parenteral repair of, 188 

Dementia: See Dementia Precox; etc. 

Dementia Precox; schizophrenia in 4 year old 
boy, 318 

Demography: See Infant Mortality; Vital Sta- 
tistics 

Dentistry: See also Teeth 

survey of needs and services available for 
protective dentistry for indigent children 
and youth in U. S. A., 56 

Dentition: See Teeth 

Dermacentor: See Tularemia 

Dermatitis: See also Eczema; etc. 

allergy to chemicals in flour; case of der- 
matitis due to benzoic acid, 676 

congenital avitaminosis, 423 

exfoliative (Ritter’s disease), 179 

Hemorrhagic: See Purpura 

Medicamentosa: See under names of drugs 

Dermatophytosis: See under Ringworm 

Dermatosis : See Dermatitis ; Eczema ; etc. 

Desoxycorticosterone Acetate: See Adrenal 
Preparations 

Diabetes Mellitus: See also Insulin 

congenital biliary cirrhosis (associated with 
hepatic diabetes), *150 

in totally depancreatized man, 564 

—— and late complications in children, 
675 


stabilization of insulin dosage in fresh dia- 
betes in childhood, 564 
superficial gangrene in adolescent diabetes, 
97 
Diaphragm, Hernia: See under Hernia 
Diarrhea: See also Dysentery 
hypoprothrombinemia in infants with diar- 
rhea, *611 
medical progress; diseases of newborn, 555 
pathogenicity of paracolon bacillus, 94 
with congenital alkalosis, 93, 670 
Diasone; toxicity and therapeutic effective- 
ness, 197 
Diathermy: See under names of diseases, or- 
gans and regions 
Diathesis, Hemorrhagic : See Hemophilia ; Pur- 
pura; etc. 
Dick Test: See Scarlet Fever 
Diet and Dietetics: See also Food; Infant 
Feeding; Nutrition; Vitamins; under 
names of various diseases, as Diabetes 
Mellitus; and under names of foods, as 
Bacon; Fruits and Vegetables; Milk; 
Oleomargarine ; Pork; etc. 
effect of level of protein in diet on utiliza- 
tion of vitamin A, 552 
effect of war-imposed dietary limitations on 
growth of Paris school children, *244 
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Diet and Dietetics—Continued 
studies on prolonged maintenance of adult 
dogs on purified diets, 552 
study of hemoglobin formation following 
administration of certain amino acids to 
rats fed diet low in protein, 560 
Teeth and Diet: See under Teeth 
Diethylstilbestrol: See Estrogens 
Digestive System: See also Intestines; Pan- 
creas; Stomach; etc. 
gastric phase of milk digestion in child- 
hood; study of fasting secretions and of 
physiologic responses to “hard curd” 
(pasteurized) and “soft curd’ (homog- 
enized) milks, *394 
Digitalis and Digitalis Preparations: See also 
Heart, rate 
clinical studies 
Nativelle), 560 
Digitoxin: See Digitalis and Digitalis Prep- 
arations 
Diphtheria, aspects of problem in Florida, 
Uruguay, 310 
Corynebacterium diphtheriae; resistance to 
drying; acquired resistance and its sta- 
bility, 660 
epidemiology of acute respiratory infec- 
tions conditioned by sulfonamides; effects 
of treatment on organism and carrier of 
diphtheria, 555 
prophylaxis, clinical evaluation of, 85 
Diplegia: See Paralysis 
Directory of pediatric societies, 104, 202, 324, 
448, 570, 680 
Disease: See also Medicine; Public Health; 
etc. 
psychiatric adventure in comparative patho- 
physiology of infant and adult, 563 
Disinfection and Disinfectants: See Antisep- 
sis and Antiseptics; Germicides 
Disk, Intervertebral: See under Spine 
Optic: See Nerves, optic 
Dislocations: See under names of joints, as 
Hip ; etc. 
Diuresis and Diuretics: 
etc. 
antidiuretic potency of neurohypophysis of 
cat following pituitary stalk section, 674 
diuretic effect of gelatin solutions, 436 
Diverticula: See Intestines 
Dodd, K.: Hypoprothrombinemia in infants 
with diarrhea, *611 
Dogs, adult; studies on prolonged mainten- 
ance on purified diets, 552 
Dolichostenomelia: See Arachnodactyly 
Dropsy, Fetal: See Erythroblastosis, Fetal 
Ductus Arteriosus: See also Heart, abnormali- 
ties 
congenital patent; therapeutically revers- 
ible type of heart disease, 90 , 
patent (ductus botalli) ; surgical treatment, 
187 
Dunn, S. C.: Pernicious anemia in child- 
» *252 


on digitoxi: (digitaline 


See also Kidneys; 


Dunsky, I.: Congenital biliary cirrhosis 
(associated with hepatic diabetes), *150 
Duodenal Tube; hypertrophic pyloric steno- 
sis treated successfully by pyloroduodenal 
gavage, 190 
Duodenum drainage; analysis in steatorrheas, 
188 
Dust; allergen of house dust, 677 
Dysarthria: See Speech 
Dysentery: See also Diarrhea 
Sonne, sulfonamide for, 184 
studies of enteric infections 
and their treatment with 
compounds, 94 
Dysphonia: See Speech, defects 
Dystrophy, muscular, notes on, 438 


in nursling 
sulfonamide 
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Ear: See Mastoid; etc. 
Eberthella: See Typhoid 


Economic Conditions; survey of needs and 


services available for protective dentistry 
for indigent children and youth in U. 8. 
566 


Eczema, death caused by vaccinia in eczema- 
toid infant, 81 
infantile, hospital morbidity and mortality 
of, 439 
Kaposi’s varicelliform eruption; studies on 
etiology, *45 
Education: See also Schools 
extraschool and postschool education, 563 
place of elements teaching in speech devel- 
opment; is cart before horse, 563 
postgraduate course in pediatrics, 201 
relationship of pediatrics and psychiatry, 
5 
Electrocardiogram: See under Heart 
Electrocoagulation: See under specific head- 
ings 
Electrolytes, excretion with various forms of 
therapy in bronchial asthma, 665 
Electromyogram: See under Muscles 
Elkin, C. A.: Scarlet fever among Pueblo 
Indians; observations on _ susceptibility 
and occurrence, *477 
Embolism, *293. See also Thrombosis 
Embryology: See Monsters; and under names 
of special organs and structures 
Emesis: See Vomiting 
Emphysema; ingestion of kerosene compli- 
cated by pneumonia, pneumothorax, pneu- 
mopericardium and subcutaneous emphy~ 
sema, 442 
mediastinal, 315 
Empyema, typhoid; report of case with re- 
covery, *277 
Encephalitis: See also Encephalomyelitis 
blood plasma in treatment of encephalitis 
lethargica and polioencephalitis, 95 
mumps; use of convalescent serum in treat- 
ment and prophylaxis of orchitis, *1 
post-measles, psychiatric sequelae of, 556 
Pe allergic brain changes in, 
8 


simulating glioma of pons varolii, 435 
Encephalomyelitis, idiopathic acute dissem- 
inated (“acute perivascular myelino- 
clasis’”’), 191 
Endocarditis, meningococcic; review, 85 
prolonging action of penicillin by para- 
aminohippuric acid, 567 
Rheumatic: See under Rheumatic Fever 
subacute bacterial; treatment with peni- 
cillin, 185 
Endocrine Glands: See Metabolism; and under 
names of glands 
Endocrine Therapy: See under names of 
glands and hormones, as Adrenal Prepara- 
tions; Insulin; Thyroid; etc. 
Endometrium; comparative effects of estradiol 
diethylstilbestrol and its monomethyl 
ether on response of rabbit uterine endo- 
metrium to progesterone, 673 
Energy Exchange: See Metabolism 
Enteritis: See Diarrhea; Dysentery ; 
tines, diseases ; etc. 
Enterobius Vermicularis: See Oxyuriasis 
Enterocolitis: See Intestines, diseases 
Enterocystoma; mesenteric cysts, 190 
Environment; spastic’s speech situation, 672 
Enzymes: See also Pancreas; Yeast; and 
under names of enzymes 
effects of enzyme preparations upon peni- 
cillin; method for testing penicillin for 
sterility, 567 
Eosinophils; transient infiltration of 
with eosinophilia in infant, 433 
Epilepsy associated with bulimia in children, 
192 


Intes- 


lungs 


VOLUME 71 695 


Epiphyses; slipping of upper femoral epiphy- 
sis, 8 
Epituberculosis: See Tuberculosis, pulmonary 
Ergot and Ergot Preparations; supplemental 
use of ergotamine in eliciting transient 
disturbances of rhythm in acute rheu- 
matic fever, 557 
- See Ergot and Ergot Prepara- 
tions 
Erythroblastosis: See Anemia, erythroblastic 
Erythroblastosis, Fetal; etiology of hemolytic 
diseases of newborn, 80 
hemolytic disease in 1 dizygotic twin. 307 
medical progress; diseases of newborn, 555 
pathogenesis of congenital hemolytic dis- 
ease; illustrative case histories of Rh 
sensitization, *25 
pathogenesis of congenital hemolytic 
ease; theoretic considerations, *14 
Erythrocytes: See also Anemia; Hemoglobin 
and Hemoglobin Compounds; etc. 
blood studies on dehydration in infant, 430 
Elliptical: See Anemia, sickle cell 
erythrophagocytosis in acute hemolytic 
anemia of newborn; report of 3% cases, 
*269 
Sedimentation: See Blood, sedimentation 
Esophagus, Fistula: See Fistula 
medical progress; diseases of newborn, 554 
surgical treatment of esophageal atresia 
and tracheoesophageal fistulas, 94 
treatment of lye stricture of, 317 
Estradiol: See Estrogens 
Estrin: See Estrogens 
Estrogens, comparative effects of estradiol, 
diethylstilbestrol and its monomethyl 
ether on response of rabbit uterine endo- 
metrium to progesterone, 673 
quantitative relationship between stilbes- 
trol response and dietary ‘“‘folic acid’ in 
chick, 437 
thiourea, thiouracil and tolerance of rats to 
simulated high altitudes (low atmospheric 
pressures), 674 
Ethylstilbestrol: See Estrogens 
Exanthems: See Communicable Diseases; and 
under names of exanthematous diseases 
Extremities, Paralysis: See Poliomyelitis 
Eyelids, alopecia areata (pelada) of, 99 
ptosis ; myasthenic syndrome occurring with 
malaria, 89 
Eyes: See also under names of special struc- 
tures and diseases 
abnormalities; anterior 
and arachnodactyly, 98 
abnormalities; unusual 
genital malformation, 99 
absence; study of anophthalmia with de- 
scription of case, 98 
biomicroscopy in evaluation of nutritional 
status; conjunctival changes, 439 
biomicroscopy in- evaluation of nutritional 
status; cornea vascularization, 439 
Diseases: See Ophthalmia; Trachoma; etc. 
goal of eye hygiene program for school chil- 
dren, 195 
paralysis; myasthenic syndrome occurring 
with malaria, &9 
persistence of hyaloid artery; interesting 
aspect of its ophthalmoscopic identifica- 
tion, 99 
prognosis and late complications of diabetes 
in children, 675 
total albinism; report of case, 99 
toxoplasmosis; report of ocular findings in 
infant twins, 86 


dis- 


megalophthalmos 


prelacrimal con- 


Face, progressive hemiatrophy, 675 
Fanconi Syndrome: See Anemia, aplastic 
Fat: See Lipoids 
Favre-Nicolas Disease: 
loma Venereum 


See Lymphogranu- 
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Favus, 677 
Feeblemindedness ; medical and pedagogic ex- 
amination of ‘mentally retarded child, 436 
Ferments: See Enzymes 
Fertility : See Reproduction 
Fetus: See Monsters; Pregnancy 
Injuries: See Newborn Infants 
Fever: See also Malaria; Paratyphoild; Ty- 
phoid; Undulant Fever ; etc. 
Cerebrospinal: See Meningitis 
Glandular: See Mononucleosis, Infectious 
impetigo contagiosa cured by, 197 
Malta: See Undulant Fever 
periosteal reaction, fever and irritability in 
young infants; new syndrome? *333 
produced by oral administration of amino 
acids, *601 
Undulant: See Undulant Fever 
Fingerprints, dactyloscopic identification of 
newborn, 308 
Fingers and Toes, Abnormalities: See Arach- 
nodactyly 
Fischer, G.: Acute suppurative parotitis in 
newborn premature infant, *387 
Fish, physiologic availability of vitamins, 552 
—. medical progress; diseases of new- 
orn, 
surgical treatment of esophageal atresia 
and tracheoesophageal fistulas, 94 
Flour: See also Soybeans 
allergy to chemicals in; case of dermatitis 
due to benzoic acid, 676 
Fluids, bone marrow infusion and its com- 
plications, *457 
investigations of vitamin A content of 
human body fluids, 306 
Fluoroscopy: See under Roentgen Rays 
Food: See Diet and Dietetics; Nutrition; Vita- 
min‘: and under names of various foods, 
as \:scon; Fish; Fruits and Vegetables; 
Milk; Oleomargarine; Pork; etc. 
Cooking: See Cooking 
Foramen Magnum; platybasia and occipital 
vertebra causing foramen magnum en- 
croachment and __ resulting neurologic 
symptoms, 672 
Foreign Bodies: See also under names of or- 
gans and regions 
vomiting of open safety pin, 93 
Fossa, Mandibular: See Temporal Bone 
Fractures: See under names of bones and 
joints 
France, condition of children under occupa- 
tion, 565 
Frank, M. L.: 
Indians; observations on 
and occurrence, *477 
Frei Reaction: See Lymphogranuloma Ven- 
ereum 
Friderichsen-Waterhouse 
Adrenals, hemorrhage 
Fruits and Vegetables: See also under names 
of fruits and vegetables 
riboflavin, niacin and thiamine content of 
dried leguminous seeds, 661 
vitamin C content in fresh fruits and in- 
fluence of cooking, 661 
Fungi: See also Ringworm; etc. 
simplified method for culturing fungi from 
scalp, 197 
study of fungus ‘contaminants of air of 
San Diego and vicinity, 196 
Fusospirochetosis; effectiveness of penicillin 
in treatment of Vincent’s angina, 431 
penicillin treatment of oral inflammations 
in childhood, 317 
therapeutic effectiveness of penicillin in 
treatment of Vincent’s stomatitis and its 
failure to influence favorably certain 
other medical conditions, 93 
treatment of Vincent’s angina, 314 
use of penicillin in Vincent’s angina, 4?’ 


Scarlet fever among Pueblo 
susceptibility 


Syndrome : See 
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Galan, E.: Sarcoidosis (Besnier-Boeck- 
Schaumann’s disease); report of case in 
child simulating Still’s disease, *513 

Gallbladder, calculi; cholelithiasis in sickle 
cell anemia, 312 

Gallstones: See Gallbladder, calculi 

Gamma Globulin: See Blood, proteins 

Gangrene: See also Stomatitis, gangrenous 

and causalgia; rare complications in men- 
ingococcal meningitis, 184 
superficial, in adolescent diabetes, 97 

Gastrointestinal Tract: See Digestive Sys- 
tem; Duodenum; Intestines; Rectum; 
Stomach ; etc. 

Gavage: See under Pylorus 

Gee’s Disease: See Celiac Disease 

Gelatin; evaluation of gelatin and pectin 
solutions as substitutes for plasma in 
treatment of shock, 677 

solutions, diuretic effect of, 436 

Genitals: See also Genitourinary Tract; 
Urinary Tract; and under names of 
genitals ‘ 

peculiar association of genital malforma- 
tion with defect of olfactory brain, 307 

Genitourinary Tract: See also Genitals; Uri- 
nary Tract; and under organs of genito- 
urinary tract 

sulfamerazine in treatment of genitourinary 
infections; analysis of 151 consecutive 
cases, 193 

Gentian Violet: See Oxyuriasis 

German Occupation: See War 

Germicides; bactericidal action of antibiotic 
substances, 550 

Gibson, T. A.: Aneurysm of lower abdominal 
aorta with rupture in 16 month old in- 
fant, *654 

Gingivitis: See Fusospirochetosis 

Gingivostomatitis : See Fusospirochetosis ; 
Gums; Stomatitis 

Glands: See under names of glands, as 
Adrenals; Lymph Nodes; etc. 

Glandular Fever: See Mononucleosis, Infec- 
tious 

one Rd pons varolii simulating enceph- 
alitis, 

tumors of spinal cord in children; case of 
ee glioma in 1 year old child, 


6 
Globin : See Hemoglobin and Hemoglobin Com- 
pounds 
Globulin, in Blood: See Blood, proteins 


Placental: See Measles 
Globus Pallidus: See Lenticular Nucleus 
Glick, R.: Fever produced by oral admin- 
istration of amino acids, *601 
Glycogen; some histochemical reactions in 
human placenta with reference to signifi- 
cance of lipoids, glycogen and iron, 564 
Glycosuria: See Diabetes Mellitus 
Goat’s Milk: See Milk 
Goettche’s Triangle: See Lungs, diseases 
Goldberger, E.: Significance of downward T 
waves in precordial leads of normal hil- 
dren, *618 
Gonads: See Genitals; Ovary; Testes 
Gonococci, Infections: See under Gonorrhea 
Gonorrhea; gonorrheal ophthalmia neona- 
torum, 17 
one dose penicillin treatment of chronic 
gonorrheal vaginitis in children, 673 
penicillin treatment of sulfonamide-resis- 
tant gonorrhea; results of 500 cases 
= with 50,000 units of penicillin, 
treatment of gonococcic vulvovaginitis; 
study of 442 children, 97 
Grafts: See under Bones; etc. 
Granulocytopenia, dietary, in rats corrected 
by crystalline L. casei factor (“folic 
acid’), 430 
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Gravidity : See Pregnancy 

Gravity ; studies of center of gravity in human 
body, 

Grip: See Influenza 

—, > E.: Congenital hernia of diaphragm, 


Growth: See also Diet and Dietetics; Nutri- 
tion ; ete. 

and development of children in tropics, 425 

and development of infants in city of 


Rosario, 425 
availability of soybean oil meal phosphorus 
for rats, 551 
effect of growth and development on ab- 
normal labial frenum, *248 
effect of war-imposed dietary limitations 
on Paris school children, *244 
quantitative relationship between stilbes- 
trol response and dietary “folic acid” 
in chick, 437 
studies on comparative nutritive value of 
fats, 551 
Guillain-Barré Syndrome, what is it? 190 
Gums, effect of growth and development on 
abnormal! labial frenum, *248 
Gunn Phenomenon: See Jaw-Winking Phe- 
nomenon 


Haemophilus Influenzae: See Influenza 
Pertussis: See Whooping Cough 
Hamster: See Rodents 
Handicapped: See Cripples; 
ness ; etc, 
Hanging, accidental, with recovery, 442 
Hard Curd: See Milk 
Harvey, E. B.: Thrombosis of pulmonary 
artery in children; report of case with 
review of literature, *67 
Hay Fever: See also Anaphylaxis and Allergy; 
Rhinitis, vasomotor 
treatment of ragweed pollinosis with anti- 
gen-antibody mixtures, 196 
Head: See Cranium 
Health: See also Public Health 
child life and health in Belgium during and 
after German occupation, 566 
Heart: See also Arrhythmia; 
names of various. conditions, 
matic Fever; etc. 
Abnormalities: See also Ductus Arteriosus ; 
ete. 


Feebleminded- 


and under 
as Rheu- 


abnormalities; congenital heart disease; 
tricuspid atresia and mitral atresia asso- 
ciated with transposition of great vessels ; 
report of 2 cases, 89 

abnormalities; practical experience with 
congenital heart disease, 430 

angles of clearance; method for measuring 
cardiac size of children with rheumatic 
heart disease (comparison with cardio- 
thoracic index), *357 

clinical studies on digitoxin (digitaline 
. nativelle), 560 ; 

Diseases: See also Endocarditis; etc. 

Diseases, Congenital: See Heart abnormali- 
ties 

diseases in South; statistical study of 1,045 
cardiac deaths, 185 

diseases, incidence in Puerto Rico; statis- 
tical analysis of 1,081 cases, 185 

electrocardiographic changes in epidemic 
parotitis (mumps), 309 

electrocardiography; significance of down- 
ward T waves in precordial leads of nor- 
mal children, *618 

fatal cardiac tamponade following sternal 
puncture, 440 

normal electrocardiogram in nursing child, 
431 
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Heart—Continued 
rate; paroxysmal tachycardia in infant 
ago day of life; recovery with digital- 
8, 
rate; prolonged tachycardia, *53, 659 
relationship of postscarlatinal arthritis and 
carditis to rheumatic fever, 667 
Rheumatic Disturbances: See Rheumatic 
Fever 
Heat, Production: See Metabolism 
Height: See under Body; Growth 
Heine-Medin Disease: See Poliomyelitis 
Hemagglutinins: See Agglutinins and Agglu- 
tination 
Hematology: See Blood 
Hematoma; cephalhematoma, 308 
Hemiatrophy: See under Face 
Hemihypertrophy: See Hypertrophy 
Hemiplegia, infantile, curious case of, 672 
Hemoglobin and Hemoglobin Compounds: See 
also Anemia; Blood; Erythrocytes; etc. 
cyanosis (due to methemoglobinemia) in in- 
—_ caused by nitrates in well water, 


relation of ascorbic acid to effectiveness of 
iron therapy in children, *593 
report of case of idiopathic congenital (and 
probably familial) methemoglobinemia, 89 
study of hemoglobin formation following 
administration of certain amino acids to 
rats fed diet low in protein, 560 
Hemolysis: See ‘Zrythroblastosis, Fetal; 
Erythrocytes; Jaundice; Streptococci 
Hemophilia, isolation of thromboplastin from 
lung tissue, 561 
Hemophilus: See Influenza; Whooping Cough 
Hemopoietic System: See under Blood; Eryth- 
rocytes 
Diseases: See Anemia; 
Fetal; Leukemia; etc. 
Hemorrhage: See under Adrenals; Purpura; 
Tonsillectomy ; etc. 
present status of hemorrhagic disease, 186 
Henoch’s Purpura: See Purpura 
Hepatitis: See Jaundice; Liver 
Hernia, congenital, of diaphragm, *579 
inguinal ectopia of ovary, 673 
Herpes, Kaposi’s varicelliform eruption; ex- 
tensive herpes simplex as complication of 
eczema, 565 
Kaposi’s varicelliform eruption; studies on 
etiology, *45 
zoster, chickenpox and acute anterior poli- 
omyelitis, 309 
Herter-Gee Disease: See Celiac Disease 
Herxheimer Reaction: See Syphilis 
Hewitt, E. 8.: Outline for well baby clinics; 
= development of first 12 months, 


Erythroblastosis, 


Heyman, A.: Treatment of infantile congen- 
ital syphilis with penicillin, *506 
Hip, traumatic dislocation in child, 195 
Histamine, significance in anaphylax'‘s, 

Histoplasmosis in infancy, *171 

Hogg, P.: Thrombosis of pulmonary artery 
in children; report of case with review of 
literature, *67 

Holmes, A. D.: Goat’s milk as source of 
ea minerals for infant feeding, 
64 


Homogenized: See Milk 
Hormones: See Adrenal Preparations; In- 
sulin; and under names of organs, as 
Pituitary Body; etc. 
Androgenic: See Androgens 
Estrogenic: See Estrogens 
Sex: See Androgens; Estrogens; and under 
names of organs, as Pituitary Body; etc. 
Hospitals, antigenic relationships of coliform 
and related bacteria isolated from infants 
in nurseries of 2 institutions, 660 


196 
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Hospitals—Continued 

diagnosis and management of severe infec- 
tions in infants and children; review of 
experiences since introduction of sulfona- 
mide therapy; meningococcal infections ; 
experiences at St. Louis Children’s Hos- 
pital, 83 

dye poisoning in nursery; 
cases, 677 

elimination of cross-infection, 88 

— and mortality of infantile eczema, 


review of 17 


problems on care of newborn, 179 
Salmonella typhimurium infection in pre- 
mature infants, 80 
House Dust: See Dust 
Howell, L. M.: Meckel’s diverticulum; con- 
sideration of anomaly, with review of 61 
cases, *365 
Hunger: See Starvation 
Hygiene and Sanitation: See also Health; 
Mental Hygiene; Public Health; etc. 
extension of hygiene and medical assis- 
tance to rural child, 553 
Hyperproteinemia: See Blood, proteins 
Hyperpyrexia: See Fever 
Hypertension: See Blood pressure, high 
Hypertrophy: See also under names of or- 
gans and regions 
congenital hemihypertrophy; report of case 
with postmortem observations, *530 
Hypoglycemia: See Diabetes Mellitus 
Hypophysis: See Pituitary Body 
Hypoproteinemia: See Blood, proteins 
oe “Weeeremeaeee See Blood, prothrom- 
n 
Hypothalamus: See also Pituitary Body 
hypothalamic attacks with thalamic lesion; 
physiologic and psychologic consider- 
ations ; anatomic considerations, 190 


leterus: See Jaundice 
Idiocy: See Feeblemindedness 
Idiosyncrasy: See Anaphylaxis and Allergy 
Ileitis: See under Intestines 
Ileus: See Intestines 
Imbecility: See Feeblemindedness 
Immunity: See also under Anaphylaxis and 
Allergy; Antigens and Antibodies; Diph- 
theria ; Parotitis ; etc. 
immunologic studies on psittacosis-lympho- 
granuloma group of viral agents, 182 
Impetigo contagiosa cured by fever, 197 
Inanition: See Nutrition; Starvation 
Inclusion Bodies: See Trachoma 
Indians, American; scarlet fever among 
Pueblo Indians; observations on suscepti- 
bility and occurrence, *477 
Industrial Diseases, allergy to chemicals in 
flour; case of dermatitis due to benzoic 
acid, 676 
Infant Feeding: See also Diet and Dietetics ; 
Nutrition; Vitamins; and under names 
of various foods, as Milk; etc. 
goat’s milk as source of bone-building min- 
erals, *647 
nursing of newborn during first 3 days, 308 
nursing of normal child, 423 
nutrition of premature infant in first month 
of life, 30 
sucking response of newly born babies at 
breast; study of 50 cases, *41 
Infant Mortality: See also Newborn Infants; 
Premature Infants 
bad milk as factor in, 423 
hospital morbidity and mortality of in- 
fantile eczema, 439 
mechanical suffocation during infancy; its 
relation to total problem of sudden death, 


678 
problem in Colombia, 308 


Infant Welfare: See also Child Welfare 
first year of emergency maternity and in- 
fant care program in Massachusetts, 424 
outline for well baby clinics; recording de- 
velopment of first 12 months, *131 
sick infant, 567 
Infantile Paralysis: See Poliomyelitis 
Infantilism, Intestinal: See Celiac Disease 
Infants: See also Children; Infant Feeding; 
Infant Mortality; Infant Welfare; New- 
born Infants; Pediatrics; Premature In- 
fants; etc. 
Diseases: See under names of various dis- 
eases 
Growth: See Growth 
Newborn: See Newborn Infants 
psychiatric adventure in comparative patho- 
physiology of infant and adult, 563 
sick infant, 567 
spinal analgesia in very young and fur- 
ther observations, 566 
Infarction: See under Brain 
Infection: See Immunity; and under names 
of bacteria, organs and regions, as 
Staphylococci; Streptococci; etc. 
Infectious Diseases: See Communicable Dis- 
eases ; Diphtheria ; Pneumococci; Typhoid ; 
etc. 
Influenza A infection, pathologic study of 
acutely inflamed human pharynx in, *162 
grippal obstructive laryngitis tn baby of 5 
weeks, 670 
virus, comparison of various methods of 
demonstrating in throat washings, 550 
Infusions: See Blood transfusion 
Inguinal Glands: See Lymph Nodes 
Injections: See Blood, transfusion; Insulin; 
etc. 
Intramuscular: See Penicillin 
Injuries: See under Newborn Infants; and 
under names of organs and regions 
Insensible Perspiration: See Metabolism 
Instruments: See also Apparatus 
bone marrow infusion and its complica- 
tions, *457 
Insulin: See also Diabetes Mellitus; Pancreas 
stabilization of dosage in fresh diabetes in 
childhood, 564 
Intervertebral Disks: See under Spine 
Intestines: See also Duodenum; Rectum 
Diseases: See also: Diarrhea; Dysentery ; 
etc. 
diseases; malignant enteritis of infants 
during first 3 months of life, 671 
diseases; studies of enteric infections in 
nursling and their treatment with sulfone - 
mide compounds, 94 
diseases; treatment of enterocolitis with 
sulfonamide compounds, 434 
diverticula ; intussusception due to Meckel’s 
diverticulum, 189 
diverticula, Meckel’s; consideration of 
anomaly, with review of 61 cases, *365 
Intussusception: See Intussusception 
Obstruction: See also Intussusception ; etc. 
obstruction; effect of penicillin on experi- 
mental intestinal obstruction; prelim- 
inary report on closed loop studies, 562 
Parasites: See also Dysentery; Myiasis 
parasites; correlation of symptomatology 
with enterozoic parasitism in children, 311 
parasites; incidence of enterozoic parasit- 
ism in children; survey, 433 
parasites; treatment without laxatives, 94 
Intoxication: See Toxemia 
Intussusception due to Meckel’s diverticulum, 
18 


9 
unusual ileoileal, 316 
Iron, relation of ascorbic acid to effective- 
ness of iron therapy in children, *593 
some histochemical reactions in human 
placenta with reference to significance of 
lipoids, glycogen and iron, 564 
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Irritability; periosteal reaction, fever and 
irritability in young infants; new syn- 
drome? *333 

Islands of Langerhans: See Pancreas 


Jackson, R. L.: Angles of clearance; method 
for measuring cardiac size of children 
with rheumatic heart disease (compari- 
son with cardiothoracic index), *357 

Japan and Japanese; Rh factor and blood 
group frequencies in Japanese, 186 

Jaquette, W. A., Jr.: Kaposi’s varicelliform 
eruption ; studies on etiology, *45 

Jaundice: See also Erythroblastosis, Fetal 

kernicterus unassociated with erythroblas- 
tosis fetalis, 318 

manifestations of hemolytic phenomena and 
infectious mononucleosis in case of lym- 
phatic leukemia, 561 

new type of familial congenital chronic 
hemolytic anemia, *492 

pvevention and attenuation of infectious 
hepatitis by gamma globulin; prelimi- 
nary note, 187 

prevention of infectious hepatitis 
gamma globulin, 187 

Jaw-Winking Phenomenon; casuistic con- 
tribution to Marcus Gunn syndrome, 99 

Jejunum: See Intestines 

Intussusception: See Intussusception 
Joints: See also under names of individual 
joints, as Hip; etc. 
articular involvement in typhoid and para- 
typhoid fever, 
Diseases: .See Arthritis; etc. 
Journals: See Periodicals 


Kahn Test: See Syphilis 

Kala-Azar: See Leishmaniasis 

Kaposi’s Varicelliform Eruption: 
derma 

Kaucher, M.: Metabolism studies on rachitic 
infants, *622 

Kean, B. H.: Causes of death of children on 
Isthmus of Panama, *351 

Kenny Treatment: See Poliomyelitis 

Keratitis, Trachomatous: See Trachoma 

Keratosis; angiokeratoma, 321 

Kernicterus: See under Jaundice 

Kerosene: See Petroleum Products 

Kidneys: See also Genitourinary Tract; Urin- 
ary Tract 

prognosis and late complications of dia- 

betes in children, 675 

Kline Test: See under Syphilis 

Kussmaul-Maier Disease: See 
nodosa 

Kuzmeski, J. W.: Goat’s milk as source of 
bone-building minerals for infant feeding. 
* 


with 


See Pyo- 


Periarteritis 


Kyphosis: See Spine, curvature 


Labor: See Placenta; Pregnancy; etc 
Lactation: See also Infant Feeding; 
new type of breast pump, 678 

Lactobacillus: See Bacteria, lactic acid group 

Lactoflavin: See Riboflavin 

Langerhan’s Islands: See under Pancreas 

Laporte, M.: Effect of war-imposed dietary 
limitations on growth of Paris school 
children, *244 

Laryngitis: See under Larynx 

Larynx; grippal obstructive laryngitis in baby 
of 5 weeks, 670 

Papillomatosis in childhood, 91 

Lederer’s Anemia: See Anemia, 

Legumes: See Fruits and Vegetabies 

Leishmaniasis, visceral (kala-azar), 
hemagglutinins in, 312 

Lens, Crystalline; ocular maldevelopment in 
extremely premature infants; retrolental 
fibroplasia ; general consideration, 438 


“Milk 


hemolytic 
cold 
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Lenticular Nucleus, 
disease, 191 
Leukemia, lymphatic, manifestations of hemo- 
lytic phenomena and infectious mono- 
nucleosis in case of, 561 

Leukocytes: See ander Blood; Eosinophils; 
Leukemia; Mononucleosis, Infectious ; 
Phagocytes and Phagocytosis: etc. 

Light: See Ultraviolet Rays 

Lindquist, H. G.: Goat’s milk as source of 


699 


degeneration; Wilson’s 


bone-building minerals for infant, feeding, 
*647 


Lipids: See Lipoids 

Lipoidosis: See Anemia, splenic; Lipoids 

Lipoids: See also Cholesterel; Phosphorus 
and Phosphorus Compounds 

some histochemical reactions in human 
placenta, with reference to significance 
of lipoids, glycogen and iron, 564 

Literature, extraschool and postschool educa- 
tion, 563 

Lithiasis: See under Gallbladder, 
etc. 

Liver; cirrhosis of liver and of pancreas and 
disturbances of sugar metabolism in 8 
week old infant, 672 

congenital biliary cirrhosis (associated with 
hepatic diabetes), *150 

hepatic damage in infantile pellagra and its 
response to vitamin, liver and dried 
stomach therapy as determined by re- 
peated liver biopsies, 305 

Oils: See Cod Liver Oil 

studies in rheumatic fever: physiologic 
effect of sodium salicylate on human 
being with reference to prothrombin level 
of blood and effect on hepatic parenchy- 
ma, 86 

Therapy: See Anemia 

Loeffler Syndrome: See Eosinophils; Lungs, 
pathology 

Lordosis: See Spine, curvature 

Lues: See Syphilis 

Lungs: See also Bronchi; Respiratory Tract ; 
Thorax; etc. 

abscess, in childhood, 432 

abscess; inhalation of penicillin aerosol in 
patients with bronchial asthma, chronic 
bronchitis, bronchiectasis and lung 
abscess ; preliminary report, 92 

abscess; pulmonary abscess in baby treated 
with penicillin, 433 

Collapse: See also Pneumothorax 

collapse; roentgen appearance of lobar and 
segmental collapse; collapse of lower 
lobes, 666 

Diseases: See also Tuberculosis, 
ary; etc. 

diseases; Goettche’s triangle in pertussis 
and its relationship to perifocal tuber- 
culous reactions, 310 - 

isolation of thromboplastin from lung tissue, 
561 

pathology; transient infiltration of lungs 
with eosinophilia in infants, 433 

sarcoidosis (Besnier-Boeck-Schaumann’s dis- 
ease) ; report of case in child simulating 
Still’s disease, *513 

Tuberculosis: See Tuberculosis, pulmonary 

Vital Capacity: See Vital Capacity 

Lupoid: See Sarcoidosis 

Lye stricture of esophagus; treatment, 317 

Lymph Nodes: See also Leukemia, lymphatic ; 
Mononucleosis, Infectious 

gigantic mesenteric adenitis cured surgi- 
cally, 671 
tuberculous lymphomata of neck, 428 

Lymphadenitis: See Lymph Nodes 

Lymphocytes, acute poliomyelitis and acute 
infectious lymphocytosis; their apparent 
simultaneous occurrence in summer camp, 

0 


calculi ; 


pulmon- 
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Lymphogranuloma Inguinale: See Lympho- 
granuloma Venereum 
Schaumann’s: See Sarcoidosis 
Lymphogranuloma Venereum; immunologic 
studies on  psittacosis-lymphogranuloma 
group of viral agents, 182 
isolation of agent belonging to psittacosis- 
lymphogranuloma group of viruses, 184 
Lymphoid Tissues: See Nasopharynx; Ton- 
sils; etc. 
Sess tubercrlous lymphomata of neck, 


Lyon, R. A.: Causes of prematurity; influ- 
ence of tuxemia on incidence of prema- 
turity, *378 

Causes of prematurity; influence of uter- 
ee on incidence of prematurity, 


Mcintosh, © B.: Angles of clearance; 
method for measuring cardiac size of 
children with rheumatic heart disease 
(eapoentons with cardiothoracic index). 


Macrogenitosomia: See Puberty, precocious 
Maier-Kussmaul Disease: See Periarteritis 
nodosa 
Malaria, antagonists for circulatory depres- 
sion of quinine injected intravenously 
and implied cholinergic action and nature 
and importance of vasoduatation in de- 
pression, 100 
congenital; report of case, 668 
nemene of transfusion malaria after war, 
impetigo contagiosa cured by fever, 197 
occurring with myasthenic syndrome, 89 
Malformations: See Abnormalities and De- 
formities ; Monsters; and under names of 
organs and regions 
Malnutrition: See under Nutrition 
Mammary Gland: See Breast 
Mantoux Reaction: See Tuberculosis 
Marcus Gunn Phenomenon: See Jaw-Wink- 
ing Phenomenon 
Marfan’s Syndrome: See Arachnodactyly 
Margarine: See Oleomargarine 
Mastoid, Inflammation: See Mastoiditis 
surgery; primary suture of simple mastoid 
wounds, 431 
Maternity: See also Pregnancy 
welfare; activities of division of maternal 
and child hygiene, 80 
welfare; first year of emergency maternity 
and infant care program in Massachu- 
setts, 424 
ee curious case of infantile hemiplegia, 


transient miliary infiltrations in pulmonary 
parenchyma in connection with measles 
in tuberculous child, 428 

use ‘of placental globulin ext: ¢ in con- 
a attempt to standardize dosage, 


ventilation in spread of chickenpox and 
measles within school rooms, 556 
Meat: See Pork 
See See Intestines, diver- 
cu 
Mediastinum, congenital cysts of foregut 
origin, *466 
Emphysema: See Emphysema 
Medical Center for Children; malignant tu- 
mors of infancy and childhood; organi- 
zation of new consultation service, 569 
Medicine; Beveridge plan, social security and 
socialized medicine, 443 
Medin-Heine Disease: See Poliomyelitis 
Mediterranean Anemia: See Anemia, erythro- 
blastic 
Megacolon: See Colon, dilatation 
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Megaloblasts: See Bones, marrow 
Megalophthalmos: See Eyes, abnormalities 
Meningitis: See also Meningococci 
causalgia and gangrene; rare complications 
in meningococcal meningitis, 184 
clinical observations on pathogenicity of 
bacteria from Pasteurella group, 192 
diagnosis and management of severe infec- 
tions in infants and children; review of 
experiences since introduction of sulfona- 
mide therapy; meningococcal infections ; 
experiences at St. Louis Children’s Hos- 
pital, 83 
meningococcic, 
childhood, 87 
meningococcic, in Santiago, Chile, 1941 to 
1943; epidemic of 4,464 cases, 
meningococcic, in 10 month oid infant cured 
by sulfonamide compounds and serum, 86 
meningococcic; results in treatment with 
antitoxin and sulfonamide drugs, 556 
pneumococcic, 435 


and meningococcemia in 


pneumococcic, in newborn; report of case 
a recovery and review of literature, 


7 
Meningococci: See also Meningitis 
diagnosis and management of severe infec- 
tions in infants and children; review of 
experiences since introduction of sulfona- 
mide therapy; meningococcal infections ; 
~ em at St. Louis Children’s Hos- 
pital, 
meningococcal endocarditis; review, 85 
meningococcal meningitis and meningococ- 
cemia in childhood, 87 : 
Waterhouse-Friderichsen syndrome, 556 
——e See Encephalitis; Men- 
t! 


Mental Deficiency: See Feeblemindedness 

Mental Diseases: See Dementia Precox; 
Feeblemindedness ; Mental Hygiene; Ner- 
vous and Mental Disabilities; Neuroses 
and Psychoneuroses; Psychiatry; etc. 

Mental Hygiene; development of state child 
guidance clinics in Massachusetts, 424 

Mesentery; cysts (enterocystoma), 190 

Lymph Nodes: See Lymph Nodes 

Metabolism: See also under specific headings, 

as Sugar; etc. 
metabolic studies on rachitic infants, *622 

Methemoglobinemia: See Hemoglobin and 
Hemoglobin Compounds 

Methyl Testosterone: See Androgens 

Mibelli’s Disease: See Keratosis 

Milk: See also Infant Feeding 

a as factor in infantile mortality, 

gastric phase of milk digestion in childhood ; 
study of fasting secretions and of physio- 
logic response to “hard curd” (pasteu- 
ized) and “soft curd” (homogenized) 
milks, *394 

goat’s milk as source of bone-building min- 
erals for infant feeding, *647 

Minerals, goat’s milk as source of bone- 
building minerals for infant feeding, *647 

Mitral Valve; chronic cardiac valvular dis- 
ease in child, 187 

congenital heart disease; tricuspid atresia 
and mitral atresia associated with trans- 
position of great vessels; report of 2 
cases, 

Monocytes: See Mononucleosis, Infectious ; 
ete. 

Mononucleosis, Infectious; manifestations of 
hemolytic phenomena and _ infectious 
mononucleosis in case of lymphatic 
leukemia, 561 

simulatirg brucellosis, 560 

Monsters, cephalothoracopagus monosimetric, 

80 


















Morgan, A. F.: Relation of ascorbic acid to 
Gewese of iron therapy in children, 


Morphea: See Scleroderma 
Mortality Statistics: See Infant Mortality; 
Newborn Infants; Vital Statistics; etc. 
Mosquitoes: See Malaria 
Mouth, Inflammation: See Stomatitis 
Mumps: See Parotitis 
Munks, B.: Metabolic studies on rachitic 
infants, *622 
Muscles; abdominal manifestations of rheu- 
matic fever; description of right rectus 
syndrome, 86 
Contractions: See Spasm 
Dystrophy: See Dystrophy, muscular 
Paralysis: See Paralysis 


physiology; relative potency of some 
adrenal cortical steroids in muscle-work 


Myasthenia Gravis; myasthenic syndrome 
occuring with malaria, 

Myelinoclasis, Acute Perivascular: See En- 
cephalomyelitis 

Myelomeningocele: See Spina Bifida 

Myelosis: See Bones, marrow 

Myocardium: See Heart 

Myopathy: Seé under Muscles 


Narcosic: See Anesthesia 
Nasal Sinuses: See Sinuses, Nasal 
Nasopharynx; epidemiology of acute respira- 
tory infections conditioned by sulfona- 
mides; trends in pneumococcal types in- 
itiated by drug treatment, 92 
Neck; actinomycotic infection ‘of soft tissues 
of neck; apparent cure following large 
doses of penicillin, 428 
Lymph Nodes: See Lymph Nodes 
Necrosis: See under Pituitary Body 
Neff, F. C.: Histoplasmosis in infancy, *171 
Nematodes: See Ascariasis; Hcookworm In- 
—: Intestines, parasites ; Oxyuriasis ; 


aoe... a See Cancer; etc. 
Neostigmine, Therapy: ‘See Poliomyelitis 
Nephrosis: See Kidneys, diseases 
Nerves: See also Nervous System; Neuralgia ; 
Neuritis; Paralysis 
olfactory; peculiar association of genital 
malformation with defect of olfactory 
brain, 307 
optic; complete congenital pigmentation of 
optic disk, 319 
optic; relations of developing optic nerve 
to recessus opticus and hypophysis in 
young fetuses; study of 7 human fetuses, 
4 mm. to 40 mm. inclusive, 97 
traumatic ulnar neuritis, 97 
Nervous and Mental Disabilities: See also 
Dementia Precox; Encephalitis; Feeble- 
mindedness; Mental Hygiene; etc. 
psychiatric sequelae of post-measles en- 
cephalitis, 556 
Nervous System: See also Brain; Nerves; 
Reflex; Spinal Cord; etc. 
Diseases: See also Neuritis; Neuroses and 
Psychoneuroses ; etc. 
iseases; multiple neuropathy (grade 3), 


9 
examination complications and sequelae in 
scarlet fever of infants, 

Neuralgia; causalgia and gangrene; rare 
complications in meningococcal menin- 
gitis, 184 

Neuritis, traumatic ulnar, 97 

Neurohypophysis: See Pituitary Body 

Neuroses and Psychoneuroses: See also Ner- 
vous and Mental Disabilities 

hypothalamic attacks with thalamic lesion; 
physiologic and psychologic considera- 

tions; anatomic considerations, 190 
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Neutropenia: See Granulocytopenia 
Newborn Infants: See also under names of 


diseases, as Anemia; Conjunctivitis; 
Impetigo; Jaundice; Meningitis; Pneu- 
mothorax; Syphilis; etc. 


congenital malformations of anus and rec- 
tum, 315 
dactyloscopic identification of, 208 


dye poisoning in nursery; review of 17 
cases, 677 
erythrophagocytosis in acute hemolytic 


anemia of newborn; report of 3 cases, 
*269 


etiology of hemolytic diseases of, 80 
— progress; diseases of newborn, 


nursing during first 3 days, 308 
paroxysmal tachycardia in infant fourth 
day of life; recovery with digitalis, 429 
Pneumococcus meningitis in newborn; re- 
port of case with recovery and review of 
literature, 307 
problems on care of, 179 
sucking response of newly born babies at 
breast; study of 50 cases, *41 
Nicolas-Favre Disease: See Lymphogranuloma 
Venereum 
Nipple: See Breast 
Nitrates; cyanosis (due to methemoglobin- 
emia) in infants caused by nitrates in 
well water, 321 
Nodes: See Lymph Nodes; Rheumatic Fever 
Noma: See Stomatitis, gangrenous 
Norval, M. A.: Sucking response of newly 
a babies at breast; study of 50 cases, 


Nose: See Nasopharynx; etc. 
Accessory Sinuses: See Sinuses, Nasal 
Nucleus Pulposus: See Spine 
Nurseries: See Hospitals 
Nutrition: See also Diet and Dietetics; Dys- 
trophy; Food; Infant Feeding; Metabol- 
ism; Vitamins; etc. 
comparative merits of fasting specimens, 
random specimens and oral loading tests 
in field nutrition surveys, 661 
condition of children in France under occu- 
pation, 565 
nutritive value of fatty acids of butter in- 
cluding their effect on utilization of caro- 
tene, 551 
a ge infant in first month of life, 


school lunch rooms in Montevideo, Uru- 
guay; their function, results and medico- 
social effect, 


studies on comparative nutritive value 
of fats, 551 
Obituaries: 


Churchill, Frank Spooner, 301 
Cooley, Thomas Benton, 77 
Freeman, Rowland Godfrey, 178 
Nobel, Edmund, 659 

Stewart, Chester Arthur, 304 


Obstetrics: See Hospitals; Maternity; Preg- 
nancy; etc. 

Occipital Bone; platybasia and occipital ver- 
tebra causing foramen magnum encroach- 
ment and resulting neurologic symptoms, 


672 

Occupational Diseases: See Industrial Dis- 
eases 

Odontoid Process: See Atlas and Axis 

Ogden, F. N.: Megaloblastic anemia in in- 
fancy; common syndrome _ responding 
specifically to folic acid therapy, *211 

Oil: See Cod Liver Oil; etc. 

Ointments, boric acid; study of possible in- 
toxication in treatment of burns, 197 
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Olenik, J. L.: Congenital mediastinal cysts 
of foregut origin, *466 
Oleomargarine; studies on comparative nutri- 
tive value of fats, 551 
Oligophrenia: See Feeblemindedness 
Omphalocele: See Hernia, umbilical 
Ophthalmia: See also Conjunctivitis 
Egyptian: See Trachoma 
neonatorum, gonorrheal, 179 
neonatorum; sulfonamide therapy in oph- 
thalmologic conditions in infancy, 98 
Ophthalmoplegia: See Eyes, paralysis 
Optic Disk: See Nerves, optic 
Orchitis: See Testes 
Oriental Sore: See Leishmaniasis 
Ornithosis: See Psittacosis 
Orthodontia: See under Teeth 
ate “rt See under Bones; Poliomyelitis ; 
etc 
Osler’s Disease: See Telangiectasia 
Ossification: See Bones, growth; Epiphyses ; 


etc, 

Osteitis fibrosa; syndrome of precocious 
puberty, fibrocystic bone disease and pig- 
mentation of skin; 11 years’ observation 
of case, 194 

Osteodystrophia Fibrosa: See Osteitis fibrosa 

Osteogenesis: See Bones, growth 

Imperfecta: See Bones, fragility 

Osteomyelitis; bone marrow infusion and its 
complications, *457 

Osteoporosis: See Bones, fragility 

Ovary, comparative effects of estradiol, di- 
ethylstilbestrol and its monomethyl ether 
on response of rabbit uterine endometri- 
um to progesterone, 673 

inguinal ectopia of, 673 

Oxygen therapy and transfusion in _ treat- 
-— of respiratory disease in infants, 
666 

Oxyuriasis, 87 


Pain: See Abdomen, pain; etc. 
Palsy: See Paralysis 
Pancreas; analysis of duodenal drainage in 
steatorrheas, 188 
cirrhosis of liver and of pancreas and dis- 
turbances of sugar metabolism in 8 week 
old infant, 672 
diabetes in totally depancreatized man, 564 
Pantothenic Acid: See Vitamins, B 
Papaw; atopic sensitivity to carotid (papain) ; 
report of case with discussion of some of 
properties and uses of drug, 676 
Papilloma ; papillomatosis of larynx in child- 
hood, 91 
recurrent juvenile, of conjunctiva, 319 
Paralysis: See also Eyes, paralysis; Hemi- 
plegia; Poliomyelitis; etc. 
Infantile: See Poliomyelitis 
medical progress; diseases of newborn, 555 
spastic; spastic’s speech situation, 672 
Parasites: See Intestines, parasites; and un- 
der names of parasitic diseases, as Ox- 
yuriasis; etc. 
Paratyphoid; articular involvement in typhoid 
and paratyphoid fevers, 426 
Parotitis, acute suppurative, in newborn pre- 
mature infant, *387 
epidemic ; electrocardiographic 
in mumps, 309 
mumps; use of convalescent serum in treat- 
ment and prophylaxis of orchitis, *1 
recurrent infectious, 318 
Pars Nervosa: See Pituitary Body 
Pasteurella: See Bacteria, pasteurella ; 
laremia 
Pasteurization: See Milk 
Patch Test: See Anaphylaxis and Allergy; 
Tuberculosis 


changes 


Tu- 
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Pediatric societies, directory of, 104, 202, 
324, 448, 570, 680 

Pediatrics: See also Children; Hospitals; 
Newborn Infants; and under names of 
specific diseases 

American Board of, 101 

and psychiatry, relationship of, *537 

physicians certified by American Board of 
Pediatrics, Inc., 201 

planning of pediatric research program of 
present day health problems in U. S. 8. 

postgraduate course in, 201 

presideniial address (American Academy 
of Pediatrics), 4 

Pelada: See Alopecia areata 

Pellagra; hepatic damage in infantile pel- 
lagra and its response to vitamin, liver 
and dried stomach therapy as determined 
by repeated liver biopsies, 305 

Pemphigus acutus in children, 440 

Penicillin, administration by continuous intra- 
muscular drip, 440 

by mouth; report of clinical trial, 678 

effects of enzyme preparations upon peni- 
cillin; method for testing penicillin for 
sterility, 567 

enhancement of physiologic economy in 
dogs by simultaneous administration of 
para-aminohippuric acid II, 100 

nonantigenic property of beeswax, 676 

oral, 440 

prolongation of action after intramuscular 
injection, 442 

prolonging action of penicillin by para- 
aminohippuric acid, 567 

Therapy: See Actinomycosis; Endocardi- 
tis; Fusospirochetosis; Gonorrhea; In- 
testines; Lungs, abscess; Pneumonia; 
mes Fever; Staphylococci; Syphil- 
8; etc. 

Pennoyer, M. M.: Pathologic study of acutely 
inflamed human pharynx ir influenza A 
infection, *162 

Periarteritis nodosa; polyarteritis, *283 

Pericardium; fatal cardiac tamponade fol- 
lowing sternal puncture, 440 

Periosteum; periosteal reaction, fever and 
irritability in young infants; new syn- 
drome? *333 

Pertussis : See Whooping Cough 

ena 8 M. G.: Prolonged tachycardia, *53, 

Peterson, J. C.: Pernicious anemia in child- 

hood, *252 
Pfeiffer’s Disease: 
fectious 

Phagocytes and Phagocytosis; erythrophago- 

cytosis in acute hemolytic anemia of 
newborn; report of 3 cases, *269 
Pharyngitis: See under Pharynx 
Pharynx: See also Nasopharynx 
pathologic study of acutely inflamed human 
pharynx in influenza A infection, *162 
Phonation: See Speech 
. Phonetics: See Speech 
Phosphorus and Phosphorus Compounds ; 
availability of soybean oil meal phos- 
phorus for rat, 551 
Phthisis: See Tuberculosis, pulmonary 
Physical Efficiency: See Vital Capacity 
Physicians: See Obituaries 
Physiology; psychiatric adventure in com- 
parative pathophysiology of infant and 
adult, 563 

Pigmentation ; syndrome of precocious 
puberty, fibrocystic bone disease and pig- 
mentation of skin; 11 years’ observation 
of case, 194 

Pillsbury, D. M.: Kaposi’s’ varicelliform 
eruption; studies on etiology, *45 


See Mononucleosis, In- 
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Pinworms: See Oxyuriasis 
Pirquet Test: See under Tuberculosis 
Pituitary Body: See also Hypothalamus 
antidiuretic potency of neurohypophysis of 
cat following pituitary stalk section, 674 
cavernous sinus thrombophlebitis; report of 
case with multiple cerebral infarcts and 
necrosis of, 672 
notes on muscular dystrophy, 438 
relations of developing optic nerve to re- 
cessus opticus and hypophysis in young 
fetuses; study of 7 human fetuses 4 mm. 
to 40 mm. inclusive, 97 
Placenta, human, some histochemical reactions 
with reference to significance of lipoids, 
glycogen and iron, 564 
Plasma: See under Blood 
Plasmodium: See Malaria 
Platybasia: See Atlas and Axis; Occipital 
Bone 
—. Vincent Infection: See Fusospirocheto- 
sis 
Pleurisy ; pleuritic scoliosis, 675 
unusual pleural effusions, 315 
Pneumocecci: See also Pneumonia 
pneumococcus meningitis in newborn; report 
of case with recovery and review of liter- 
ature, 307 
Pneumography: See under Stomach 
Pneumonia: See also Bronchopneumonia 
ingestion of kerosene complicated by pneu- 
monia, pneumothorax, pneumopericardium 
and subcutaneous emphysema, 442 
lobar, in children with reference to treat- 
ment, 315 
pneumococcic ; treatment with penicillin, 665 
Pneumopericardium; ingestion of kerosene 
complicated by pneumonia, pneumothorax, 
pneumopericardium and subcutaneous em- 
physema, 442 
Pneumothorax; ingestion of kerosene compli- 
cated by pneumonia, pneumothorax, 
pneumopericardium and subcutaneous em- 
physema, 442 
Poisons and Poisoning: See under names of 
specific substances, as Aniline and Aniline 
Derivatives; etc. 
Polioencephalitis: See Encephalitis 
Poliomyelitis, acute, and acute infectious 
lymphocytosis ; their apparent simultaneous 
occurrence in summer camp, 180 
—_— anterior, chickenpox and herpes zoster, 





acute anterior, value of neostigmine in, 426 

and tonsillectomy, 662 

clinical manifestation of treatment with 
neostigmine and Kenny method, 426 

epidemic, observations during, 310 

experimental, influence of thiamine deficiency 
in Macaca mulatta on susceptibility to, 


indications and limitations of treatment, 83 
lack of salt may be cause, 555 
on Isthmus of Panama, 85 
studies on susceptibility to, 181 
virus in blood stream in experimental dis- 
ease, 557 
virus (Lansing strain), susceptibility of 
muskrats and other rodents to, 180 
Pollen: See Anaphylaxis and Allergy; Asthma ; 
Hay Fever 
Pollinosis: See Asthma; Hay Fever 
Polyarthritis: See Arthritis 
Polyradiculoneuritis: See Guillain-Barré Syn- 
drome 
Pons en glioma simulating encephalitis, 
5 


Porencephaly: See Brain, cysts 

Pork; retention of thiamine, riboflavin and 
niacin in cooking pork and in processing 
bacon, 423 

Postgraduate Course: See Education 
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Potter, A.: Periosteal reaction, fever and irri- 
a in young infants; new syndrome? 
*333 


Preceptorships, 101 
Precocity : See Puberty 
Pregnancy, causes of prematurity; influence 
ee on incidence of prematurity, 
causes of prematurity; influence of uterine 
bleeding on incidence of prematurity, *482 
Hygiene: See Maternity welfare 
Multiple: See Twins 
Premature Infants, acute suppurative parotitis 
in newborn premature infant, *387 
causes of prematurity; influence of toxemia 
on incidence of prematurity, *378 
causes of prematurity; influence of uterine 
bleeding on incidence of prematurity, *482 
medical progress; diseases of newborn, 554 
nutrition in first month of life, 306 
ocular maldevelopment in extremely prema- 
ture infants; retrolental fibroplasia; gen- 
eral consideration, 438 
Salmonella typhimurium infection in, 80 
studies on prothrombin ; comparison between 
premature and full term infants, 313 
Progesterone: See under Ovary 
Prolapse : See Rectum 
Prostate, effect of androgen in starvation, 437 
Prostigmine (Neostigmine) Therapy: See Polio- 
myelitis 
Protamine Insulin: See under Diabetes Melli- 
tus ; Insulin 
Proteins: See also Amino Acids; 
and under names of proteins 
effect of level of protein in diet on utiliza- 
tion of vitamin A, 552 
in Blood: See Blood, proteins 
study of hemoglobin formation following ad- 
ministration of certain amino acids to rats 
fed diet low in protein, 560 
Prothrombin: See Blood, prothrombin 
Protozoa: See Intestines, parasites ; 
maniasis ; Malaria; etc. 
Psittacosis ; immunologic studies on psittacosis- 
lymphogranuloma group of viral agents, 
182 
isolation of agent belonging to psittacosis- 
lymphogranuloma group of viruses, 184 
Psychiatry: See also Psychology 
and pediatrics, relationship of, *537 
psychiatric adventure in comparative patho- 
physiology of infant and adult, 563 
school psychiatrist, 101 
Psychology, behavior problems in children, 
*113 


Enzymes ; 


Leish- 


Psychoses: See Nervous and Mental Disabili- 
ties; Neuroses and Psychoneuroses ; etc. 
Ptosis: See Eyelids 
Puberty, precocious; syndrome of precocious 
puberty, fibrocystic bone disease and pig- 
mentation of skin; 11 years’ observation 
of case, 194 
Public Health: See also Child Welfare; Hy- 
giene and Sanitation ; etc. 
bovine tuberculosis in United States; its 
conquest and effect on public health, 558 
community organization for control of rheu- 
matic fever, 312 
objectives and radiologic aspects of tuber- 
culosis control program, 559 
planning of pediatric research program of 
present day health problems in U.S.S.R., 
425 
problem of tuberculosis control, 558 
rheumatic fever as public health problem, 181 
Pueblo Indians: See Indians, American 
Puericulture: See Child Welfare; Infant Wel- 
fare 
Purpura, allergic, simulating “‘surgical abdo- 
men” (Henoch’s purpura), 676 
Pylorus, hypertrophic stenosis treated success- 
fully by pyloroduodenai gavage, 190 
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Pyoderma : See also Impetigo; etc. 
Kaposi’s varicelliform eruption; extensive 
ae simplex as complication of eczema, 


5 
Kaposi’s varicelliform erupticn; studies on 
etiology, *45 
Pyothorax: See Empyema; Pyopneumothorax 
Pyrexia: See Fever 


Quilligan, J. J., Jr.: Bone marrow infusion and 
its complications, *457 

Quinine; antagonists for circulatory depression 
of quinine injected intravenously and im- 
plied cholinergic action and nature and 
oe of vasodilatation in depres- 
sion, 


Races: See also Blood groups; Indians, Amer- 

ican ; etc. 
causes of death of children on Isthmus of 

Panama, *351 

Rachischisis: See Spina Bifida 

Rachitis: See Rickets 

Radiations: See Roentgen Rays; Ultraviolet 
Rays; and under names of various dis- 
eases 

Radiculitis : See Guillain-Barré Syndrome 

Radiculomeningomyelitis: See Guillain-Barré 
Syndrome 

Ragweed: See Asthma; Hay Fever 

Rambar, A. C.: Mumps; use of convalescent 
serum in treatment and prophylaxis of 
orchitis, *1 

Rapoport, S.: Hypoprothrombinemia 
fants with diarrhea, *611 

Rations; goiter studies with rat, 319 

Reagin: See Anaphylaxis and Allergy 

von Recklinghausen’s Disease: See Osteitis 
fibrosa 

Records, outlines for well baby clinics; re- 
= development of first 12 months, 
1 


in in- 


Rectum, abnormalities; congenital malfor- 
mations of rectum and anus, 315 
prolapse in children, 434 
Reflex, sucking response of newly born babies 
at breast; study of 50 cases, *41 
Regala, A. C.: New type of familial con- 
genital chronic hemolytic anemia, *492 
Reisman, H. A.: Acute suppurative paroti- 
tis in newborn premature infant, *387 
Rendu-Osler Disease: See Telangiectasia 
Reproduction: See also Pregnancy 
studies on comparative nutritive value of 
fats, 551 
Research; planning of pediatric research 
program of present day healti problems 
in U.S.S.R., 425 
Respiratory Quotient: See Metabolism 
Respiratory Tract: See also Bronchi; Naso- 
pharynx; Pharynx; etc. 
active immunization against scarlet fever, 
664 


6 

Diseases: See also Bronchitis; Pneumonia ; 
etc. 

diseases; epidemiology of infections con- 
ditioned by sulfonamides ; effects of treat- 
ment on organism and carrier of diph- 
theria, 555 

diseases; epidemiology of acute respira- 
tory infections conditioned by sulfona- 
~ ee general clinical considerations, 
9 


diseases; epidemiology of acute respira- 
tory infections conditioned by sulfona- 
mides; gross alterations in nasopharyn- 
geal flora associated with treatment, 92 

diseases; epidemiology of acute respira- 
tory infections conditioned by sulfona- 
mides; trends in pneumococcal types 
initiated by drug treatment, 92 

diseases; oxygen therapy and transfusion 
in treatment of respiratory diseases in 
infants, 666 


Ringworm, 
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Reticuloendothelial System: See Anemia, 
splenic; Jaundice; Liver; Mononucleosis, 
Infectious ; Phagocytes and Phagocytosis ; 


etc. 
Rh Factor: See Blood, groups; Blood, trans- 
fusion 
Rheumatic Fever, abdominal manifestations ; 
description of right rectus syndrome, 86 
angles of clearance; method for measur- 
ing cardiac size of children with rheu- 
matic heart disease (comparison with 
cardiothoracic index), *357 
as public health problem, 181 
community organization for control, 312 
heart disease in children from pediatric 
viewpoint, 313 
in childhood, 182 
incidence of heart disease and rheumatic 
fever in school children in 3 climatically 
different California communities, 185 
prophylactic use of sulfanilamide; prelim- 
inary report, 88 
relationship of postscarlatinal arthritis 
and carditis to, 667 
rheumatic arteritis, *298 
studies in; physiologic effect of sodium 
salicylate on human being with refer- 
ence to prothrombin level of blood and 
effect on hepatic parenchyma, 86 
supplemental use of ergotamine in elicit- 
ing transient disturbances of rhythm in 
acute rheumatic fever, 557 
treatment of rheumatic syndrome, 182 
treatment with penicillin, 87 
Rheumatism: See Arthritis 
Acute: See Rheumatic Fever 
Rickets: See also Cod Liver Oil; Vitamins, D 
Celiac: See Celiac Disease 
experimenta!, in hamster, 424 
metabolic studies on rachitic infants, *622 
simplified method for culturing 
fungi from scalp, 197 
Ritter’s Disease: See Dermatitis, exfoliative 
ee experimental rickets in hamster, 


Rodman, H. B.: Goat’s milk as source of 
bone-building minerals for infant feed- 
ing, *647 

Roentgen Rays, fluoroscopy; angles of clear- 
ance; method for measuring cardiac 
size of children with rheumatic heart dis- 
ease (comparison with cardiothoracic 
index), *357 

unusual pleural effusions, 315 

Roentgenography: See under Roentgen Rays; 
and under names of diseases, organs and 
regions 

Roundworms: See Oxyuriasis 

Rugel, S. J.: Congenital hemihypertrophy ; re- 
port of case with postmortem observations, 
*530 


Rural Conditions; extension of hygiene and 
medical assistance to rural child, 553 


Safety pin, open, vomiting of, 93 
Salmonella: See also Bacteria, typhoid group 
—_— infection in premature infants, 


Salts; lack of salt may be cause of polio- 
myelitis, 555 

Sanitation: See Hygiene and Sanitation 

Sarcoidosis (Besnier-Boeck-Schaumann’s dis- 
ease) ; report of case in child simulating 
Still’s disease, *513 

Sarcoma: See under names of organs and 


regions 
Scalp, simplified method fer culturing fungi 
from, 197 
Scarlatina: See Scarlet Fever 
Scarlet Fever: See also Streptococci . 
active immunization against, 664 
allergic brain changes in post-scarlatinal 
encephalitis, 82 
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Scarlet Fever—Continued 
among Pueblo Indians; observations on sus- 
ceptibility and occurrence, *477 
-examina*tion complications and sequelae in 
a: a 
medical progress, 
relationship of postscarlatinal arthritis and 
carditis to rheumatic fever, 667 
serologic types of hemolytic streptococci iso- 
a from scarlet fever in Massachusetts, 
Schaumann’s Disease: See Sarcoidosis 
Schick Test: See Diphtheria 
Schizophrenia: See Dementia Precox 
Schmitz’s Bacillus: See Dysentery 
Schénlein-Henoch Purpura: See Purpura 
Schools; Adelaide local board of health survey 
* of age children by Mantoux and patch 


effect of war-imposed dietary limitations on 
growth of Paris school children, *244 

extraschool and postschool education, 563 

goal of eye hygiene program for school chil- 
dren, 195 

incidence of heart disease and rheumatic 
fever in school children in 3 climatically 
different California communities, 185 

lunch rooms in Montevideo, Uruguay; their 
function, results and medicosocial effect, 

4 


organization of speech improvement and 
correction program in Oregon, 306 

problems of crippled children of school age, 
Montevideo, Uruguay, 553 

psychiatrist, 101 

speech handicapped, 91, 314 

ventilation in spread of chickenpox and 
measles within schoolrooms, 556 

vital capacity of normal students, 662 

Schulze, H. V.: Relation of ascorbic acid to 
ae of iron therapy in children, 

59 

Schwartz, A. B.: Effect of growth and develop- 
ment on abnormal labial frenum, *248 

Sclera, abscess, 3 

Scleroderma, 566 

Sclerosis, multiple, in childhood, *138 

Scoliosis: See Spine, curvature 

Scott, E. P.: Typhoid empyema ; report of case 
with recovery, *277 

Scrofulosis: See Tuberculosis 

Seeds: See Fruits and Vegetables 

Senn, M. J. E.: Relationship of pediatrics and 
rsychiatry, *537 

Sennott, J. S.: Erythrophagocytosis in acute 
hemolytic anemia of newborn; report of 
3 cases, *269 

Sensation: See Pain; Vibration; etc. 

Sensitization: See under Anaphylaxis and 
Allergy; Immunity; etc. 

Septicemia: See under specific organisms and 
diseases, as Meningococci; Staphylococci ; 
Streptococci; etc. 

Septum, Interventricular: See Heart 

Nasal: See under Nose 

Serum: See Blood 

Convalescent : Parotitis ; 
Cough 

Hypersensitiveness: See Anaphylaxis and 
Allergy 

Sickness: See Anaphylaxis and Allergy 

Transfusion: See Blood, transfusion 

Sex, Precocious Development: See under 
Puberty 


See Whooping 


Shigella Dysenteriae: See Dysentery 
Shock, Anaphylactic: See Anaphylaxis and 
Allergy 
evaluation of gelatin and pectin solutions 
as substitutes for plasma in treatment of, 


677 
Sicklemia: See Anemia, sickle cell 
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Silverman, W.: Periosteal reaction, fever and 
irritability in young infants; new syn- 
drome? *333 

Sinus, Thrombosis: See Thrombosis, sinus 

eae Nasal; sinus disease in childhood, 


Sister Maja’s breast pump; new type of breast 
pump, 678 
Skeleton: See Bones 
Skin, Diseases: See Dermatitis; under names 
of diseases, as Eczema; Herpes; etc. 
Hemorrhage: See Purpura 
Inflammation: See Dermatitis 
See Pigmentation 
See Anaphylaxis and Allergy; 


etc. 

Skull: See Cranium 

Sleeping Sicknes8: See Encephalitis 

Smallpox, death caused by vaccinia in eczema- 
toid infant, 81 

vaccination and smallpox, 181 

Smyth, F. 8.: Periosteal reaction, fever and 
irritability in young infants; new syn- 
drome, *333 

Social security, Beveridge plan and social- 
ized medicine, 443 

Socialized Medicine: See Medicine 

— American Academy of Pediatrics, 


Pigmentation : 
Reactions: 


foreign, directory of, 104, 202, 324, 448, 
570, 680 

international, directory of, 104, 202, 324, 
448, 570, 680 

a directory of, 109, 207, 329, 453, 575, 

449, 


448, 


a ae of, 105, 203, 325, 

ofl, 

pediatric, directory of, 104, 202, 324, 
570, 680 

presidential address 
of Pediatrics), 441 

sectional, directory of, 106, 204, 326, 450, 
572, 682 

~—_, directory of, 107, 205, 327, 451, 573, 


(American Academy 


Sodium Salicylate: See Rheumatic Fever 
Soft Curd: See Milk 
Sonn, .: Pathogenesis of congenital 
hemolytic disease (erythroblastosis fetal- 
is); illustrative case histories of Rh 
sensitization, *25 
Soybeans, availability of soybean oil meal 
phophorus for rat, 551 
riboflavin, niacin and thiamine content of 
dried leguminous seeds, 661 
Spasm: See also Epilepsy ; Muscles; etc. 
clinical manifestation of poliomyelitis treat- 
ment with neostigmine and Kenny 
method, 426 
value of neostigmine 
poliomyelitis, 426 
Speech, defects; stuttering, 565 
do you know someone who stutters? $1 
handicapped, 91, 314 
improvement and correction program, or- 
ganization in Oregon, 306 
interbehavioral analysis of several aspects 
of stuttering, 193, 314 
place of elements teaching in speech de- 
velopment; is cart before horse, 563 
spastic’s speech situation, 672 
Spina Bifida; medical progress; diseases of 
newborn, 555 
Spinal Cord: See also Nervous System; etc, 
tumors in children; case of intramedullar 
glioma in 1 year old child, 436 
Spinal Fluid: See Cerebrospinal Fluid 
Spine: See also Atlas and Axis 
Abnormalities: See Spina Bifida 
calcification of intervertebral disks in child- 
hood, 194 
curvature; pleuritic scoliosis, 675 
Spirochaeta Paliida: See Syphilis 
Vincenti: See Fusospirochetosis 


in acute anterior 
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Splenectomy: See also Anemia, hemolytic; 
Jaundice; Purpura 
new type of familial congenital chronic 
hemolytic anemia, *492 
Sprue, Nontropical: See Celiac Disease 
Sputum cholesterol in bronchial asthma, 665 
Stammering: See under Speech 
Staphylococci, sensitivity to penicillin, 661 
Starvation, effect of androgen on prostrate 
in, 437 
Status Asthmaticus: See Asthma 
Epilepticus: See Epilepsy 
Steatorrhea: See Celiac Disease 
Sterility: See also Reproduction 
effects of enzyme preparations upon peni- 
cillin; method for ee penicillin for 
sterility, 567 
Sternum Puncture: See Bones, marrow 
Steroids: See Adrenal Preparations 
Stilbestrol: See Estrogens 
Still’s Disease: See Arthritis, 
Stilibirths: See Infant Mortality 
Stomach: See also Pylorus 
gastric phase of milk digestion in child- 
hood; study of fasting secretions and of 
physiologic responses to “hard curd” 
(pasteurized) and “soft curd” (ho- 


rheumatoid 


mogenized) milks, *394 
value of gastric pneumography in roentgen 
diagnosis, 434 
— gangrenous ; 


treatment of noma, 


penicillin treatment of oral inflammations 
in childhood, 317 
use of trivalent arsenical compounds in 
treatment, 190 
Vincent’s: See Fusospirochetosis 
Stransky, E.: New type of familial con- 
genital chronic hemolytic anemia, *492 
Streptococci: See also Scarlet Fever 
recurrent infectious parotitis, 318 
serologic types of hemolytic streptococci 
isolated from scarlet fever in Massa- 
chusetts, 309 
Streptomycin: See Actinomyces 
Stryker, W. A.: Coronary occlusive disease 
in infants and in children, *280 
Stuttering: See under Speech 
Sucking response of newly born babies at 
breast ; study of 50 cases, *41 
Suffocation, mechanical, during infancy; its 
relation to total problem of sudden death, 


Sugar; cirrhosis of liver and of pancreas and 
disturbances of sugar metabolism in 8 
week old infant, 672 

in Urine: See Diabetes Mellitus 

Sulfadiazine: See Diphtheria; Sulfonamides 

Sulfamerazine: See Genitourinary Tract, 
Sulfonamides 

Sulfarsphenamine: See Stomatitis ; 
mides 

Sulfonamides; accidents due to sulfonamide 
therapy in infancy and childhood, 321 

atopy to simple chemical compounds; sul- 
fonechloramides, 676 

reinforcement of sulfonamide activity; ex- 
perimental and clinical observations, 678 

Therapy: See Diphtheria; Genitourinary 
Tract; Intestines; Meningitis; Rheumatic 
Fever; Stomatitis; etc. 

Sunlight: See Ultraviolet Rays 

Suprarenal Preparations: See Adrenal Prep- 
arations 

Suprarenals: See Adrenals 

Surgery: See Apparatus; Instruments; etc. 

Syphilis: See also Chancre; and under names 
of organs and regions, as Coronary Ves- 
sels; etc. 

congenital; bone lesions of congenital 
syphilis in infants and adolescents; re- 
port of 46 cases, 559 


Sulfona- 
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Syphilis—Continued 
Hereditary: See Syphilis, congenital 
infantile congenital, treatment with peni- 
cillin, *506 
transmitted, 668 
transmitted from congenitally syphilitic child 
to his own father, 312 


Tachycardia: See Heart, rate 
Tamponade: See Heart 
Tandatnick, J. W.: Congenital mediastinal 
cysts of foregut origin, *466 
Tanning: See Pigmentation 
Teeth: See also Dentistry 
effect of growth and development on ab- 
normal labial frenum, *248 
persistence of hyaloid artery; interesting 
on of its ophthalmoscopic identifica- 
on 
Telangiectasia, hereditary hemorrhagic; avaly- 
sis of capillary heredopathies, 196 
Temperature: See Cold; Fever; Heat; etc. 
Testes, Hormones: See Androgens 
inflammation; mumps; use of convalescent 
serum in treatment and prophylaxis of 
orchitis, * 
Testosterone: See Androgens 
Tetanus; report of case, and general con- 
siderations, 667 
Thalamus; hypothalamic attacks with thal- 
amic lesion: physiologic and psychologic 
iran aaarasig anatomic considerations, 


Thaysen-Gee Disease: See Celiac Disease 
Theelin (Estrone): See Estrogens 
Thiamine: See also Vitamins, B 
availability of vitamins from yeasts, 552 
chickenpox, herpes zoster and acute an- 
terior esllamarelits (value of thiamine 
hydrochloride in therapy), 309 
deficiency, influence in Macaca mulatta on 
ew to experimental poliomyeli- 
8, 
physiologic availability of vitamins, 552 
Thiouracil: See Thiourea 
Thiourea; estrogens, thiouracil, and _ toler- 
ance of rats to simulated high altitudes 
(low atmospheric pressures), 6 
involution of adrenal cortex in rats fed 
with thiouracil, 674 
Thoracopagus: See Monsters 
Thorax: See also Chylothorax ; Heart; Lungs; 
Mediastinum ; etc. 
angles of clearance; method for measur- 
ing cardiac size of children with rheu- 
matic heart disease (comparison with 
cardiothoracic index), *357 
pee See also Larynx; Pharynx; Tonsils; 
ete. 
comparison of various methods of demon- 
strating influenza virus in throat wash- 
ings, 55 
Thrombopenia: See Purpura 
Thrombophlebitis, Sinus: See 
sinus 
Thromboplastin: See under Blood 
Thrombosis: See also Embolism 
cavernous sinus thrombophlebitis; report 
of case with multiple cerebral infarcts 
and necrosis of pituitary body, 672 
of pulmonary artery in children; report of 
case with review of literature, *67 
porencephaly; studies in phlebothrombosis 
and phlebostasis, 435 
Thrush, penicillin treatment of oral inflam- 
mations in childhood, 317 
Thymol, Therapy: See Tuberculosis 
Thyroid; goiter studies with rat, 319 
Hormone: See Thyroxin 
Thyroxin, relative thyroidal potency of 1- 
and d,l- thyroxine, 437 
Ticks: See Tularemia 


Thrombosis, 
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Tinea: See Ringworm 

Tissue: See Cells 

Tocopherol: See Vitamins, E 

Tongue; congenital avitaminoses, 423 

Tonsillectomy and poliomyelitis, 662 

Toxemia ; causes of prematurity; influence of 
toxemia on incidence of prematurity, *378 

Toxin and Antitoxin: See under Diphtheria ; 
Scarlet Fever; Tetanus; Whooping Cough; 
etc. 

Toxoid: See under Diphtheria; 
Whooping Cough; etc. 

Toxoplasmosis; report of ocular findings in 
infant twins, 86 

Trachea, Fistula: See Fistula 

Tracheobronchial Glands: See Lymph Nodes 

Tracheotomy in case of Ludwig’s angina, 432 

grippal obstructive laryngitis in baby of 5 

weeks, 670 

Trachoma virus and morphology of inclusion 
bodies, 319 

Transfusion: See Blood transfusion 

Tricuspid Valve; congenital heart disease ; 
tricuspid atresia and mitral atresia asso- 
ciated with transposition of great vessels ; 
report of 2 cases, 89 

Tropical Medicine: See under names of tropi- 
cal diseases, as Leishmaniasis; etc. 

— and development of children 

Tubercle Bacilli: See Tuberculosis 

Tuberculin: See Tuberculosis 

Tuberculosis: See also under names of or- 
gans, regions and diseases, as Lymph 


Nodes ; etc. 

Adelaide local board of health survey of 
school children by Mantoux and patch 
tests, 186 

bovine, in United States; its conquest and 
effect on public health, 558 

— in infancy by laboratory means, 


Tetanus ; 


diasone; its toxicity and therapeutic effec- 
tiveness, 1 

experimental, chemotherapy in, 427 

experimentally induced; effect of oral ad- 
ministration of thymol, 184 

generalized, with great lung cavern in child 
6 months old, 668 

Goettche’s triangle in pertussis and its re- 
lationship to perifocal tuberculous re- 
actions, 310 

objectives and radiologic aspects of tuber- 
culosis control program, 559 

ocular tuberculous allergy, 185 

— test for tuberculin antibodies, 


problem of control, 558 
pulmonary ; interesting features in primary 
tuberculous focus in lung, 669 
sarcoidosis (Besnier-Boeck-Schaumann’s dis- 
ease) ; report of case in child simulating 
Still’s disease, *513 
transient miliary infiltrations in pulmonary 
parenchyma in connection with measles in 
tuberculous child, 428 
treatment of severe tuberculin reactions, 558 
Tularemia; infection of ticks (Dermacentor 
_ Variabilis) with Pasteurella tularensis, 87 
latent; field study in rodents with list of 
= known naturally infected vertebrates, 
Tumors: See Adenoma; 
Papilloma ; etc. 
Tuna Liver Oil; metabolic studies on rachitic 
infants, *622 
Turkel, H.: Bone marrow infusion and its 
complications, *457 
Twins: hemolytic disease in 1 dizygotic twin, 
307 


Cancer; Glioma; 


toxoplasmosis; report of ocular findings in 
infant twins, 86 
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Typhoid and paratyphoid fevers, articular in- 
volvement in, 6 
Bacilli: See Bacteria, typhoid group 
empyema; report of case with recovery, 
*277 


Ulcers: See under names of organs and re- 
gions ; 

Ultraviolet Rays; ventilation in spread of 
chickenpox and measles within school- 
rooms, 556 

Undulant Fever; brucellosis due to 
species of Brucella suis, 89 

infectious mononucleosis simulating bru- 
cellosis, 560 

University of Tennessee College of Medicine, 
changes at, 569 

Urinary Tract: See also Genitals; Genito- 
urinary Tract; Kidneys; etc. 

abdominal pain due to urologic disease in 
children, 193 

Urticaria, treatment with synthetic vitamin 
K, 1 

Uterus, causes of prematurity; influence of 
uterine bleeding on incidence of pre- 
maturity, *482 

comparative effects of estradiol, diethyl- 
stilbestrol and its monomethyl ether on 
response of rabbit uterine endometrium 
to progesterone, 673 


sub- 


Vaccination: See Immunity; and under names 
of various diseases, as Smallpox; Ty- 
phoid ; ete. 

Vaccines, Calmette-Guérin : 

Vaccinia: See Smallpox 

Van Riper, Hart E., new appointment for, 569 

Varicella: See Chickenpox 

Variola: See Smallpox 

Vasomotor System: See also Arteries; Blood 
pressure; Capillaries 

antagonists for circulatory depression of 
quinine injected intravenously and im- 
plied cholinergic action and nature and 
importance of vasodilatation in depres- 
sion, 100 

vasodilatation in treatment of rheumatoid 
arthritis, 195 

Vegetables: See Fruits and Vegetables 

Veins: See Embolism; Thrombosis; etc. 

Venereal Diseases: See Chancre; Gonorrhea ; 
Syphilis 

Ventilation in spread of chickenpox and 
measles within school rooms, 556 

Vertebrae: See Atlas and Axis; Spine 

Vestibular Apparatus: See Ear 

Vincent’s Disease: See Fusospirochetosis 

Violacein: See Bacteria 


See Tuberculosis 


Viosterol; metabolic studies on rachitic in- 
fants, *622 
Viruses: See also Influenza; Poliomyelitis ; 


Trachoma ; etc. 
immunologic studies on psittacosis-lympho- 
granuloma group of viral agents, 182 
isolation of agent belonging to psittacosis- 
lymphogranuloma group of, 184 
Viscera: See also Abdomen 
cold hemagglutinins in visceral leishmani- 
asis (kala-azar), 31 
Vision: See Eyes; etc. 
Vital Capacity of normal students, 662 
Vital Statistics: See also Infant Mortality 
causes of death of children on Isthmus of 
Panama, *351 
factors of special importance in children’s 
mortality, 434 
Vitamins: See also Ascorbic Acid; Thiamine 
A: See also Carotene; Cod Liver Oil 
A, effect of level of protein in diet on 
utilization of, 552 
A; investigations of content of human body 
fluids, 306 
B: See also Thiamine 
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Vitamins—Continued 
B; dietary granulocytopenia in rats cor- 
rected by c e L. casei factor 
(“folic acid’), 430 


B; megaloblastic anemia in infancy; com- 
mon syndrome responding specifically to 
folic acid therapy, *211 

B; a relationship between stil- 
‘bestrol ‘ response and dietary “folic 
acid” in chick, 487 

B; retention of thiamine, riboflavin and 
niacin in cooking pork and in processing 
bacon, 423 

B; riboflavin, niacin and thiamine con- 
tent of dried leguminous seeds. 661 

B; studies on prolonged maintenance of 
adult dogs on purified diets, 552 

See Thiamine 


Bi: 
biomicroscopy of eyes in evaluation of nu- 
—— status; conjunctival changes, 


C: See Ascorbic Acid 
congenital avitaminosis, 


423 
f a also Cod Liver Oil; Rickets; Vios- 
ero 
D; ee studies on rachitic infants, 


Deficiency: See Rickets; etc; and under 
specific vitamins 
E: See Lactation; Pregnancy; Reproduction 
K, synthetic, treatment of urticaria, 196 
physiologic availability of; human bioassay 
technic, 661 
Vocabulary: See under Speech 
Vollmer Patch Test: See Tuberculosis 
Vomiting of open safety pin, 93 
Vulvovaginitis: See Gonorrhea 


War; child life and health in Belgium during 


and after German occupation, 5 
condition of children in France under occu- 
pation, 565 
effect of war-imposed dietary limitations 
on growth of Paris school children, *244 
Wassermann Reaction: See Syphilis 
Water: See also Fluids 
cyanosis (due to methemoglobinemia) in 
—* caused by nitrates in well water, 


1 
effect of chlorination on virus of eastern 
equine encephalomyelitis in presence of 
organic substances, 183 
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Watespenee. Friderichsen Syndrome : See 
ls, hemorrhage 


Wax, nonantigenic property of beeswax, 676 
Weight: See Infants 
Westergren Method: See Blood, sedimenta- 


tion 
Whiting, A. M.: Pathologic study of acutely 
inflamed human pharynx in influenza 
A infection, *162 
Whooping Cough, early immunization against 
hr with alum precipitated vaccine, 
Goett-he’s triangle in pertussis and its 
relationship to perifocal tuberculous re- 
actions, 310 
pertussis skin test in newborn and later 
infancy, 180 
serum in prophylaxis of contacts and treat- 
ment of, 84 
serum treatment of pertussis, 664 
Wiener, A. 8.: Pathogenesis of congenital 
hemolytic disease (erythroblastosis fetal- 
is); illustrative case histories of Rh 
sensitization, *25 
Pathogenesis of congenital hemolytic dis- 
ease (erythrcblastosis fetalis) ; theoretic 
considerations, *14 
Wilson, 7. L.: Fever produced by oral ad- 
ministration of amino acids, *601 
Wilson’s liisease: See Lenticular Nucleus, 
degeneration 
Wolman, I. J.: Gastric phase of milk diges- 
tion in childhood; study of fasting secre- 
tions and of physiologic response to 
“hard curd” (pasteurized) and “soft 
curd” (homogenized) milks, *394 
Work: See Muscles, physiology 
Worms: See Intestines, parasites; etc. 


X-Rays: 
Yampolsky, J.: Treatment of infantile con- 


genital syphilis with penicillin, *506 
Yeast, availability of vitamins from, 552 


See Roentgen Rays 


Zona: See Herpes 

Zuelzer, W. W.: Megaloblastic anemia in in- 
fancy; common syndrome _ responding 
specifically to folic acid therapy, *211 
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